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AB Aminopiperidine quinoline compds. I {Z1-Z5 = one is N, one (or two 
independently are) CRla and the remainder are CH; Rl and Rla = 
independently are H, OH, NH2, C0NH2 , halogen, (un) substituted S and S02, 
(un) substituted alkyl and alkoxy, etc.; R2 = H, (un) substituted alkyl or 
alkenyl; R3 = H, C02H, (un) substituted amino, etc.; R4 = CO, S02, CH2 
attached to an optionally substituted bicyclic, carbocyclic or 
heterocyclic ring system; n = 0-1; AB = svibstituted N or C) , their salts 
and pharmaceutical ly acceptable derivs. were prepared and found to be useful 
in treating bacterial infections in mammals, especially humans. Thus II was 
prepared from 4 -amino-1- [2 - (R) -hydroxy-2 - (6-methoxyquinolin-4- 
yl) ] ethylpiperidine and 5-bromo-lH-indole-2-carboxaldehyde and was determined 
to have an MIC less than or equal to 32^ig/mL against one or more of 
gram pos. and neg. bacteria such as S. aureus Oxford and WCUH29 and S. 
pneumoniae 1629, N1387 and ERY 2. 

IT 394222-56-lP 

RL: PAC (Pharmacological activity); RCT (Reactant) ; SPN (Synthetic 
preparation) ; THU (Therapeutic use) ; BIOL (Biological study) ; PREP 
(Preparation) ; RACT (Reactant or reagent) ; USES (Uses) 

(preparation of aminopiperidine quinolines and their azaisosteric analogs 
having antibacterial activity) 

RN 394222-56-1 CA 

CN 4-Quinolinemethanol, a- [ [4- [ (lH-indol-2 -ylmethyl) amino] -1- 

piperidinyllmethyl] -6-methoxy-, (aR) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 



MeO' 
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AMINOPIPERIDIKE QUINOLINBS AND THEIR AZAISOSTBRIC AliiAIiOGUES WITH ANTIBACTBRIAL 
ACTIVITy 

This invention relates to novel compounds, compositions containing them and 
tbdr use as antibacterials. 
5 W099/37635, WO00y21948, WO00y21952, WO00y25227, WOOQ/43383, 

WOOO/78748, WOOl/07432 and WOOl/07433 disclose piperidine and piperazine 
derivatives having antibacterial activity. 

W097 17957 discloses piperid^ compounds which are haemoregulatory and 
stimulate haematopoesis. JP07179407 discloses piperidyl compounds which are useful for 
10 preventing thrombotic diseases, inhibiting tumour metastasis and accelerating womd 
healing. 

We have now found a novel group of aminopiperidines which have antibacterial 

activity. 

This mvention provides a compound of formula (1) or a pharmaceutically 
IS accqrtable derivative thereof: 




(NR2)R* 



wherem: 

20 

one of zl, z2, Z^, Z* and Z^ is N, one is CR^^ and the remainder are CH , or one or two 
of Z^, Z2, z3, z4 and are independentiy CR^^ and the remainder are CH; 

r1 and Rl^ are independently hydrogen; hydroxy, (Ci^)a]koxy optionally substituted by 
25 (Ci-6)alkoxy, amino, pipaidyl, guanidino or amidino any of which is optionally N- 

substituted by one or two (Ci^)alkyl, acyl or (Ci^)aIkylsulphQnyi groups, CONH2. 

hydroxy, (Ci.6)sdkyltiiio, heterocycljitirio, hetrnxrycl^oxy, arylthio, aryioxy, ac^tiiio, 

acyioxy or (Ci^alkyisulphonyloxy; (Ci^aIkoxy.substituted(Ci^a]kyi; halogen; (Ci. 

6)alkyl; (Ci^)alkylthio; trifluorometh^; trifhioromethoxy; nitro; azido; acyl; acjdoxy; 
30 acylfliio; (Ci^)alkylsulphonyl; (Ci.6)alkyisulphoxide; arylsulphonyl; arylsulphoxide or 

an amino, piperidjd, guanidino or amidino group optionally N-substituted by one or two 

(Ci^)alkjd, acyl or (Ci^)alkylsulphonyl groups; 
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provided that when Z^, z2, z3, Z^ and Z^ are CR^^ or CH, then r1 is not hydrogen; 

r2 is hydrogen, or (Ci^)alkyi or (C2^)alkenyl optionally substituted with 1 to 3 groups 
selected fii>in: 

amino optionally substituted by one or two (Ci^)alk3d groins; caiboxy; (Ci. 
4)aIfcoxycaibon)d; (CM)alk3rtcarbonyl; (C2-4)alkenyloxycarbon5d; (C2. 
4)aIkenylcarbonyi; aminocaibonyi wherein the amino group is optionally substituted by 
hydroxy, (Ci^)alkyl, hydn)xy(Ci^)alkyl, aminocaibonyl(Ci^)alkyl, (C2-4)aIkenj1, 
(Ci^)alkylsu^honyl, trifluoromethylsulphonyl, (C2^)alken34sulphanyl, (Ci, 
4)aIkoxycarbonyl, (CM)aIkylcarbonyi, (C2-4)alkenyloxycarbonyl or (C2- 
4)alkenylcarbonyl; cyano; tetrazolyl; 2-oxo-oxazolidinyl optionally substituted by rIO; 3. 
hydroxy-'3-cyclobutm&.l,2-dione-4-yl; 2,4-thiazolidinedione-5-yl; tetrazol-5- 
ylaminocaibonjd; 1 A4-triazol-5-yl optionally substituted by RIO; 5-oxo-l,2,4-oxadia2ol. 
3-yi; halogen; (Ci^)a]]cs^o; trifluoromethyl; hydroxy optionally substituted by (Cj. 
4)a]kyl, (C2-4)alkcn3d, (Ci^)aIkoxycarbonyl, (Ci^)alkylcaibonyl, (C2- 
4)alkenyloxycarbonyl, (C2-4)aJkenylcaibQnyl; 0x0; (Ci^)alkylsulphQnyi; (C2. 
4)alkenylsulphonyl; or (Ci^)aminosulphonyl wherein the amino gfxnsp is optionally 
substituted by (Ci^)allQd or (C2-4)alkenyl; 

R3 is hydrogen; or 

r3 is in die 2-, 3- or 4-position and is : 

carboxy, (Ci^)alkDxycarbon)i; aminocarbonyl whorem the amino group is optionally 
substituted by hydroxy, (Ci^)alkyl, hydioxy(Ci^alkyl, aminocarbonyl(Ci^)alkyl, (C2- 
6)alkenyl, (Ci^)ancylsu^honyl, trifluoromefliylsu^hoiQi (C2^)alkenylsulphonyl, (Cj. 
6)alkoxycarbon>d, (Ci^)ancylcaibonyl, (C2-6)alkenyloxycaibonyl or(C2. 
6)alkenylcarbonyl and optionally further substituted by (Ci^)allcyl, hydroxy(Ci ^)alkyl, 
aminocarbon>4(Ci^)aDcyl or (C2-6)alkenyl; cyano; tetrazolyl; 2-ox<>-oxa2oUdin3d 
optionally substituted by rIO; 3-hydroxy-3-cyclobutene-l^-dione-4-yl; 2,4- 
thiazolidincdione-5-yl; t^razol-S-ylaminocaibonyl; 1 A4-triazol-5-yi optionally 
substituted by RlO; or 5-oxo-l,2,4-oxadiazol-3-)d; or 

(Ci-4)a]kyl or ethenyl optionally substituted with any oftfae substituents listed above for 
r3 and/or 0 to 2 groups R12 indq)endently selected from: 

halogen; (Ci^alkjlthio; trifluoromethyl; (Ci.6)aIkoxycarbonyl; (Ci. 
6)alkylcarbonyl; (C2^)aI]cenyloxycaibonyl; (C2-6)alkaiylcarbonyl; hydroxy optionaUy 
substituted by (Ci^)alkyl, (C2-6)aIkenyi, (Ci.6)alkoxycarbonyl, (Ci.6)alkylcarbonyl, 
(C2-6)aUcenyloxycarbon)d, (C2-6)alkenyicaAonyl or aminocarbonyl wherein the amino 
group is optionally substituted by (Ci^)alkyl, (C2.6)alkenyl, (Ci^)alkylcarbonyl or (C2- 
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6)alken)dcarbonyl; amino optionally mono- or disubstituted by (Ci^)alkoxycarbonyl, 
(Ci^)aIkylcarbonyI, (C2-6)al^^enyIoxycarbon)d, (C2-6)aIkenylcaibonyl, (Ci.6)alkyl, 
(C2-6)aIkenyl (Ci^)alkyisulphonyl, (C2^alkenylsu]phonyl or aminocarbonji wherein 
Ihe amino ex>\xp is qptionaliy substituted by (Ci.5)a]kyl or (C2^)aIkCTyl; aminocaibonyi 
5 whcarem tfie ammo groiq) is optionally substituted by (Ci.6)alkyl, hydroxy(Ci^)alIqd, 
aminocaibanyl(Ci^)aIk3l, (C2^)alkenyl, (Ci^)alkoxycaibonyl, (Ci^)alkylcari)onyl, 
(C2^)alkenyloxycarbonyl or (C2.6)alkenylcarbonyl and optionally further substituted by 
(Ci-6)alkyl, hydroxy(Ci^alk>d, aminocarbonyl(Ci.6)aIkyl or (C2-6)aMcen>d; oxo; (Ci. 
6)alkylsulphonyl; (C2-6)allcenylsu^honyl; or (Ci.6)aminosu]phonyl wherein the amino 
10 groiq) is optionally substituted by (Ci^)allQrl or (C2-6)alkenyi; or when r3 is in the 3- 
position, hydroxy optionally substituted as described above; 

in addition when is disubstituted with a hydroxy or amino containing substituent and 
carboxy containing substituent these may together form a cyclic ester or amide linkage, 
respectively; 
15 R^isagroi^-U-R^ where 

U is selected from CO, SO2 and CH2 and 

r5 is an optionally substituted bicyclic carbocyclic or heterocyclic ring systCTi (A): 



containing up to four heteroatoms in each ring in which 
20 ring (a) is aromatic or non aromatic; 

is C whtt part of an aromatic ring or CR14 when part of a non aromatic ring ; 
X2 is N, NRl3, o, S(0)x, CO or CR^ when part of an aromatic or non-aroinatic 
ring or may in addition be CR^^^^ ix^m part ofa non aromatic ring 
X4 is N, NR13, O, S(0)x, CO or CR^; 
25 X3 and X5 are indq)endently N or C; 

yMs a 1 to 3 atom linker grot^ each atom of whidi is indq>endently selected 
fiom N, NR13, o, S(0)x, CO and CR14 when part of an aromatic or non-aromatic ring or 
may additionally be CRI^rIS ^en part of a non aromatic ring, 
y2 

IS a 2 or 3 atom linker groiq> completing an aromatic ring, each atom of 
30 being indq)endently selected fiom N, NR13, O, S(0)x, CO and CR^^; 

each of r14 and r15 is indq)endently selected fiom: H; (Ci^)alkylthio; halo; 
caiboxy(Ciuj)aIkyl; halo(Ci^alkoxy; halo(Ci^)aIkyl; (Ci^)alkyl; (C2^)alkenyl; (Ci. 
4)alkoxycarbonyl; fiomyi; (Ci^)alkyicaibonyi; (C2^)alkenyloxycarbonyl; (C2- 
4)alkenylcarbonyl; (Ci^)alkylcarbon)ioxy, (Ci^)alkoxycarbonyl(Ci^)alkyl; hydroxy 
35 hydro;Q<Ci^)al]qrl; mac^to(Ci^)aIk)d; (Ci^)a]koxy; nitro; cyano; caiboxy, amino or 
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aminocaibonjd optionally substituted as for corresponding substituents in r3; (Cj. 
4)aIkjdsulphonyl; (C2-4)aJken3dsulphonyl; or aminosulphonyl \^erein the amino group is 
optionally mono- or di-substituted by (Ci^)alkyl or (C2^)alkenyl; aryl; aiyi(Ci^)alkyl; 
aryl(Ci^)alkoxyor 
5 r14 and may together represent oxo; 

each r13 is indepmdently H; trifluoromethyl; (Ci^)alkyl optionally substituted 
by hydroxy, (Ci-6)aIkoxy, (Ci^aDcjdthio, caiboxy, halo or trifluoromefliyl; (C2- 
4)alkenyi; aiyl; aryl (Ci^)alkyl; arylc^onyi; heteroarylcarbonjd; (Ci^)alkoxycarbonyl; 
(Ci^)alkylcarbonyl; formyi; (Ci-^)alkylsulphonyl; or aminocarbonyl wherein the amino 
10 groi^) is optionally substituted by (Ci^)alkoxycarbonyl, (Ci^)alkylcarbonjd, (C2- 
4)alkenjdoxycaibonyU (C2^)alkenylcarbonyl, (Ci^)alkyl or (C2^)alkenyl and 
optionally fbrflier substituted by (Ci ^)alkyl or (C2-4)alkenyl; 

nisOor 1; 

15 

eachx isindependendyO, 1 or2 

A is NRll, O orCR6R7 andB isNR^, O, SO2 orCR8R9 and wherein: 

each of r6 r7, r8 and R^ is independ^itly selected fiom: hydrogen; (Ci^)aIkoxy, (Ci. 

20 6)alkyithio; halo; trifluoromethyl; azido; (Ci^)alkyl; {C2^)Bikenyi; (Ci. 
6)alkoxycarbonyl; (Ci..6)alkylcacbonyl; (C2^alkenyloxycarbonyl; (C2, 
6)alkaiylcarbony^ hydroxy, amino or aminocarbonyl optionally substituted as for 
conesponding substituents in r3; (Ci^)allcjdsu^nyl; (C2^alkenylsulphonyl; or 
aminosulphonyl vAesem die amino giotq> is optionally substituted by (Ci ^alkyl or (C2- 

25 6)dIkcByl; 

or when n=l r6 and R^ together represent a bond and R'^ and R^ are as above defined; 
or r6 and r7 or r8 and R^ togetiier rq>resent 0x0; 

provided tiiat: 
30 when A is NRI * , B is not NRl 1 or O; 
when A is CO, B is not CO, O or SO2; 
when n is 0 and A is >JR11, CR^R^ can only be CO; 
when A is CR%7 and B is SO2, n is 0; 

when n is 0, B is not NRI 1 or O or r8 and r9 are not optionally substituted hydroxy or 
35 amino; 

when A is O, B is not NRI^, 0, SO2 or CO andn^l; and 
when A-B is CR7=CR9 ^ is 1 
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rIO is selected fiom (Ci^)alkjd; (C2-4)alkeiiyl and aryl any of which maybe optionally 
siibstitated by a groi:^ as defined above; caiboxy; aminocarbonyl wherein flie amino 
ffoysp is optionally substituted by hydroxy, (Ci.6)alkjd, (C2-(s)alkenyl, (Cj. 
S 6)&l]^lsulphon:^, trifluoTQm^h^sulphQnyl, (02^s)alkenylsii]^honyl, (Ci. 
6)alko3C3rcarboByl, (Ci^)alkylcarbanjd, (C2-6)alkenyloxycaibonyl or (C2. 
6)alkenylcarbonyl and optionally further substituted by (Ci.6)alk)1 or (C2.(s)alkenyl; 
(Ci^)alkylsu]phonyl; trifluoromediylsulphonyl; (C2-6)aDcenylsulphonyl; (Cj. 
6)alko?o^bonyl; (Ci^)alkylcazbonyl; (C2^)alkcnyloxycarbonyi; and (C2- 
10 6)aIkenylcarbon)4; and 

Rll is hydrogen; trifhioromethyl, (Ci^)alkyl; (C2-6)alkenyl; (Ci^)alkoxycaibonyi; 
(Ci^)alkylcaifoonyi; or aminocarbonyl wherein the amino gix)up is optionally substituted 
by (Ci^)alkDxycarbonyl, (Ci^)alkylcarbonyl, (C2-6)aIkeEylaxycarbonyl, (C2. 
15 6)alkenylcaibonyl, (Ci^)alk3l or (C2.6)alkenyl and optionally further substituted by (Ci- 
6)alkyl or (C2-6)alkenyI; 

or where one of R^ and R^, r7^ r8 r9 contains a caiboxy groiq) and the other contains 
a hydroxy or amino group they may together form a cyclic ester or amide linkage. 

20 

This invention also provides a method of treatment of bacterial infections in 
mammals, particulariy in man, ^ch method comprises the administration to a Tnamm fli 
in need of such treatment an effective amount of a compound of formula (I), or a 
phaimaceutically acceptable derivative thereof 

25 The invention also provides the use of a compound of formula (I), or a 

pharmaceutically acceptable derivative thereof, ini the mannfecture of a medicament for 
use in the treatment of bacterial infections iu mammals. 

The invention also provides a pharmaceutical composition comprising a 
compound of formula (I), or a phaimaceutically acc^table derivative thereof and a 

30 phaimaceutically accq>table carrier. 

hi one aspect when U is CH2, R^ is not a heteroaiyl gixnxp. Jn another aspect, 
when U is CH2, R5 is not indolyl, quinolinyl or benzothienyl. 

Preferably one of Z^, Z2, z3, and Z^ is N, one is CRla and the iraiainder are 
35 CH , or one of Zl, Z2, z3, Z^ and Z5 is CR^ ^ and the remainder are CH. 

Preferably Z5 is CH or N,.Z3 is CH or CF and Zl, Z^ and Z^ are each CH, or Zl 
isN, Z3 is CHor CF andZ2 and Z5 are each CH. 
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Wien r1 or is substituted alkoxy it is preferably (C2.6)aIkoxy substitituted 
by optionally N-substitated amino, goaoidino or amidino, or (Ci^)a]koxy substituted by 
p^>€rid)4. Suitable examples of r1 and alkoxy include mefhoxy, trifluoromethoxy, 
n-piopyloxy, iso-but^oxy, aminoettiyloxy, aminopropyloxy» aminobutyloxy, 
5 aminopentylojcy, guanidinopropyloxy, piperidin-4-ylme&yloxy, phtfaalimido pentyloxy or 
2-aminocaibQD^prDp-2-oxy. 

Preferably R^ and R^^ are independently methoxy, amino(C3.5)alkyloxy, 
guanidino(C3_5)aIkyioxy, piperidyl(C3.5)alkyloxy, nitro or fluoro; r1 is more preferably 
metihioxy, amino(C3.5)alkyloxy or guanidino(C3-5)alkjdoxy. r1^ is more preferably H or 
10 F, Most preferably R^ is methoxy. and r1^ is H or when is CR^ ^ it may be C-F. 

When Z5 is CR^^, R^^ is preferably hydrogen, cyano, hydroxymethyl or 
caiboxy, most preferably hydrogen. 
Preferably n is 0. 

r2 is preferably hydrogen; (Ci-4)alk)i substituted with carboxy, optionally 
IS substituted hydroxy, optionally substituted aminocarbonyl, optionally substituted amino 
or (Ci^)alkoxycaibonyl; or (C2-4)alkenyl substituted with (Ci^)alkoxycarbonyl or 
carboxy. More preferred groups for r2 are hydrogen, carboxymethyl, hydroxyethyl, 
aminocaibonyhnethyl, edioxycaibonyhnethyl, ethojQncarbonylallyl and carboxyallyl, most 
preferably hydrogen. 

20 Preferred examples of R^ include hydrogen; optionally substituted hydroxy; (C]. 

4) alkyl; eflienjd; optionally substituted l-hydroxy-(Ci^) ^^^J optionally substituted 
aminocarbonyl; caiboxy(Ci^)aDqrl; optionally substituted aminocarbonyi(Ci^)alkyl; 
cyano(Ci^)aI]Qfl; optionally substituted 2-oxo-oxazolidinyl and optionally substituted 2- 
oxo-oxa2olidinyl(Ci^a]k^. More preferred r3 groups are hydrog^ CONH2; 1- 

25 hydioxyalkyl e.g. CH2OH, CH(0H)CH2CN; CH2CO2H; CH2CONH2; - 

CONHCH2CONH2; 1,2-dihydroxyalkyl e.g. CH(0H)CH20H; CH2CN; 2-oxo- 
oxazolidin-5-yl and 2-oxo-oxazolidin-5-yl(Ci.4aliyl). Most preferably R3 is hydiogeiL 
r3 is preferably in the 3- or 4-positioiL 

When R3 and R^, r7, r8 or r9 together form a cyclic ester or amide hnkage, it is 
30 prefenred that Ifae resulting ring is 5-7 membered. It is furdier preferred that the groiq> A 
or B vMch does not form the ester or amide linkage is CH2* 
When A is Ctt(OS) the R-storeodiemistry is pref»ed. 
Preferably A is NH, NCH3, CH2, CHOH, CH(NH2). C(Me)(OH) or CH(Me). 
Preferably B is CH2 or CO. 
35 Preferably A-B is CHOH-CH2, NR^ I-CH2 or NRI 1-CO. 

Particularly preferred are those compounds wh^e n=0, A is NH and B is CO, or A 
is CHOH and B is CH2, when more preferably A is the i?-isomer of CHOH, 
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Preferably r1 1 is hydrogen or (Ci^)alkyl e.g. methyl, more preferably hydrogen. 
U is most preferably CH2. 

Preferably is an aromatic heterocyclic ring (A) having 1-4 het^atoms of 
which one is N cn: NR^^. • 
S Examples of rings (A) include optionally substitnted: 
M and aromatic 

lH-pyrrolo[23-b]-pyridin-2-3i lH-i>ynolo[3>b]-pyridm-2-yl, 3H-mudazo[4,5-b]-pyiid- 
2-yl, 3H-quina2olin-4-one-2-yi, ben2jmidazol-2-yl, benzo[l^»3]-thiadiazol-5-yl, 
bMizo[l^,5]-oxadiazol-5-)d, benzofur-2-yl, ben20thiazol-2-yl, benzo[b]thiophen-2-yl, 

10 benzoxazol-2-yl, chromen-4K)ne-3-yl, imidazo[l^-a]pyridin-2-yl, imidazo-[l,2-a]- 
pyrimidin-2-yl, indol-2-yl, indol-6-yl, isoquinolin-3-yl, [l,8]-naphthyiidiiie-3-yl, 
oxazolo[4,5-b]-pyridin-2-yl, qixmoIin-2-yl, qumolin-3-yl, quinoxalin-2-yl, indan-2-yl, 
n£q)hfhalen-2-]d, l,3-dioxo-isomdol-23i, beDzimidazol-2-yl, benzotfaiophen-2-yl, IH- 
benzotriazol-5-^ IH-indol-S-yl, 3H-benzooxazol-2-one-6-}d, 3H-benzooxazol-2-tfaione- 

15 6-^ 3H-benzotfaiazol-2-one-5-yl, 3H-quixiazolin-4-one-2-yl, 3H-quinazolin-4-Qn&-6-yl, 
4-oxo-4H-pyrido[l^-a]pyrimidin-3-yl,benzo[lA3]thiadiazol-6-yl, 
bfflizo[l^,5]tiiiadiazol-5-yl, benzo[l,4]oxazin-2-ond-3-yi, benzothiazol-S-yl, 
benzothiazol-6-yl, cinnolm-3-5d, imidazo[l,2-a]pyiidazin-2-yl, imidazo[l,2-b]pyridaztQ- 
2-yl, pyrazolo[l,5-a]pyrazin-2-yl, pyrazolo[l,5-a]pyridin-2-yl, pyrazolo[l,5-a]pyrimidui- 

20 6-yl, pyra2»lo[5,l-c][l A4]tria2m-3-yl, pyrido[l^-a]pyrimdin-4-one-2-yl, pyrido[l,2- 
a]pyrimidin-4-one-3-yl, quinazolin-2-yl, qmnoxaIin-6-yl, fhia2oIo[3^-a]pyrimidin-5-one- 
7-yi, thiazolo[5,4-b]pyridin-2-yl, ttua2olo[5,4-b]pyridin-6-yl, flueno[3^-b]pyridin-6-yl, 
2H-isoquinolin-l-one-3-yL 

25 (a) is non aromatic 

(2S)-2,3-dihydro~lH-indoI-2-yi, (2S)-2,3-dihydix)-benzo[l,4]dioxine-2-yl, 3-(R,S>3,4. 
dihydro-2H-benzo[l,4]thiazin-3-yl, 3-(RH2,3-dihydro-[l,4]dioxino[2,3-b]pyridin«3-yl, 
2,3-dihydro-[l,4]dioxino[2,3-b]pyridin-3-yl, and 3-substituted-3H-quinazolin-4-one-2-yl. 

30 hi one aspect, when R^^ optionally substituted (Ci^)alkyl, Iho optional 

substituent is other than caibos^. 

R^3 is preferably H if in ring (a) or in addition (Ci^)alkyl such as meOiyl or 

isopropyl when in ring (b). More preferably, in ring (b) r13 is hydrogen when NR13 is 

bonded to X3 and (Ci^)alk5d when NR13 is bonded to X^. 
35 Rl4andRl5 are preferably independently selected fiom hydrogen, halo, hydroxy, 

(Ci^)alkyi, (Ci^)alkoxy, trifluoromdhoxy, nitro, cyano, aryl(Ci^)alkoxy and (Cx. 

4)alkylsulphonyl. More preferably r15 is hydrogen. 
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More preferably each r14 is selected finom hydrogen, chloro, fluoro, hydroxy, 
methyl, methoxy, trifluoroniethoxy, bcDzyloxy, nitro, cyano and methylsulphonyl. Most 
prefisrabty R^^ is selected fiom hydrogen, hydroxy, fluorine or nitro. Prefoably 0-3 
gnnq>s r1 4 are substitarats oUbs^ than hydrogen. Prefoably when r1 ^ is not hydrog^ 
5 X^is C3ll4 and/or CR^* is a component of Y^. 

Most preferred groups r5 mchide 4,6-diflizoro-indol-2-yl, lH-pyrn)lo[2,3-b]- 
pyridiii-2-yl, lH-pyrrolo[3,2-b]-pyridin-2-yl„ 8-hydroxy-quinolin-2-yl, quinoxalin-2-yl, 
benzimidazol-2-yl, benzo[l,2,3]-thiadiazol-5-yl, benzothiophen-2-yl, 4,6-difluoro-lH- 
benzimidazol-2-yl, benzothiazole-5-yl and 3-(R>-2,3-dihydro-[l,4]dioxmo[2,3-b]pyridm- 
10 3-yL 

When used herein, the term "alkyl" includes groups having straight and branched 
chains, for instance, mcthji, ethji, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t- 
butyl, pent)4 and h^L The term 'alkenyl' should be mterpreted accordingly. 
Halo or halogen includes fluoro, chloro, bromo and iodo. 

1 S Haloalkyl moieties include 1-3 halogen atoms. 

Unless otherwise defined, the term "heterocyclic" as used herem includes 
optionally substituted aromatic and non-aromatic, single and fiised, rings suitably 
containing iq> to four het«o-atoms in each ring selected fix>m oxygen, nitrogen and 
sulphur, which rings may be unsubstituted or C-substituted by, for exan^le, up to three 

20 groups selected Scorn (Ci^)aIkylthio; halo; carboxy(Ci^)aIkyl; halo(Ci^)aIkox)r, 
halo(Ci_4)alkyl; (Ci^)alkyl; (C2-4)aDcenyl; (Ci^)alkoxycarbonyl; formyl; (Ci, 
4)aIkylcaibonyI; (C2^)alkenyloxycaibonyi; (C2.4)alken)dcarbonyl; (Ci. 
4)alkylcarbonyloxjr, (Ci^)alkoxycaibon5d(Ci^)alkyl; hydroxy, hydroxy(Ci^)aDqfl; 
mercapto(Ci^)alkyl; (Ci^)aIkox3r, nitro; cyano, caiboxjr, amino or aminocarbonyl 

25 optionally substituted as for corresponding substituents in R^; (Ci^)alkylsulphonyl; (C2- 
4)aIkenylsuIphonyl; or aminosulphonyl wherein the amino group is optionally substituted 
by (Ci«4)alk>i or (C2^)alkOTyl; optionally substituted aryl, aryi(Ci^)alkyl or aryl(Ci. 
4)alkoxy and 0x0 groups. 

Each heterocycUc ring suitably has fixnn 4 to 7, prefis^ A 

3 0 fiised heterocyclic ring system may include caibocyclic rings and need include only one 
heterocyclic ring»- Conq>ounds within flie invention contpining a heterocyclyl group may 
occur in two or more tautometric forms depending on the nature of the heterocyclyl 
groi4>; all such tautomoic ferns are included within the scope of the inventian. 

Where an amino group forms part of a single or fused non-aromatic heterocycUc 

35 ring as defined above suitable optional substituents in such sxibstituted amino groins 
include H; trifluoromethyl; (Ci^)alkyl optionally substituted by hydroxy, (Ci.6)alkoxy, 
(Ci^)alkylthio, halo or trifluorome%l; (C2-4)alkenyl; aryl; aryl (Ci^)alkyl; (Ci. 
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4)alkoxycaibon>d; (Ci^)aIkylcaibonyl; fbrmyl; (Ci.6)alkylsiilphonyl; or aminocaibonyl 
wherein the amino groiq) is optionally substituted by (Ci^)alkoxycaibonyl, (Ci. 
4)aDqicaibon3d. (C2-4)alkenyloxycarbon>i (C2^)alkenylcarbonyl, (Ci^)alk)d or (C2, 
4)alkei^ and optianally iiulfaer substituted by (Ci^)alk3d or (C2^)a]kenyL 

When used herein die tmn "aryl''^ inchides optionally substituted phrayl and 
n^hthyl. 

Aryl groups may be optionally substituted wifli up to five, preferably up to three, 
groups selected fix>m (Ci-4)alkylthio; halo; carboxy(Ci^)alkyl; halo(Ci-4)alkoxy; 
halo(CM)alkyl; (Ci_4)alkyl; (C2^)alkenyl; (Ci^)alkoxycarbonyi; formyi; (Ci. 
4)alkylcaibonyl; (C2-4)aIkenyloxycaibonyl; (C2^)alkenylcaibonyl; (Ci. 
4)alkylcaibonylox)^ (Ci^)alkoxycaibonyl(Ci^)aIkyl; hydroxy; hydroxy(Ci^)alkyl; 
metcapto(Ci^)aIlqri; (Ci^)aIkox:r, nitro; cyano; carboxy; amino or aminocarbonyl 
optionally substituted as for corresponding substituents in r3; (Ci^)alkyisuIphonyl; (C2, 
4)alkenylsulphoirji; or aminosulphonyl wherein die amino groiq) is optionally substituted 
by (Ci^)alkyl or (C2-4)alkenyl; phenyl, phenyl(Ci^)alkyl orphenyl(Ci^)aIkoxy 

The term "acyi" includes formyi and (Ci^)aIkylcarbonyl groiq>. 
Preferred compounds of formula Q) include: 

(R)-2-{4-[(4-fluoro-lH-benzuriida2»I-2-ylmethyl)-aminD] 
methoxyquinolin-4-yl)-ethanol; 
(R>Hfr-methox3HiuinDlin-4.yl) -2«{4-[(lH-pyrr^^ 
P9eridin-l-}d} -ethanol; 

2-({l-[(R)-2-hydroxy-2-(6-methoxy-^ujnolm-4->i)-et^^ 
quinolin-8-ol; 

(R)-2-{4-[(benzo[I,2,3]thiadiazol-5-yhnrfhyl).ammo]-^^^ 
quinolirh4-jd)-ethanol; 

(R>l-(6-methoxy-quinolin-4-jd)-2-{4-[(quinoxalm-2-yhne 
etfaanoU 

2-({l-[(R)-2-hydroxy-2K6-meflioxy.[l,5]n^hthyridin-4.yl>^ 
methyl>qumolin-8-ol; 

4.[(4jHMuon>-lH-mdol-2-yhnediyi>amino]-p5^ acid (6-melhoxy- 

[ 1 ,5]ii^hthyridm-4-yl)-amide; 

(R>2-(4-{[(R>1^2,3-rtihydnH:i,4]dioxino[2;j-]pyridm-3^^ 

l-yl)-l-{8-fluoro-6-medioxy-quinolin-4-yl)-ethanol; 

(R>2-{4-[(Benzothiazol-5-^ethyl>amino]-piperidin-l-yl}-l-(6-me& 
yi)-ethanol; and 

(R)-2-{4-[(4,6-Difluoio-m-benziinida2»l-2-^ea)yl>amu^ 

methoxyf 1 ,5]n^hthyridin-4-yl)-eflianol; 

and phaimaceutically acceptable derivatives thereof. 
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Some of the compounds of this inveation may be crystallised or recrystallised 
from solvents such as aqueous and organic solvents. In such cases solvates may be 
fimned. This invention includes ivitfain its scope stoichiomettic solvates including 
hydrates as well as compoimds containing variable amounts of water that maybe 
5 pioduced by processes such as lyqphilisatiQn. 

Smce the compounds of formula (Q are mtended for use in pharmaceutical 
compositions it will readily be understood that they are each preferably provided in 
substantially pure fbim, for example at least 60% pure, more suitably at least 75% pure 
and preferably at least 85%, especially at least 98% pure (% are on a weight for weight 
10 basis). Impure preparations ofthe compounds may be used for preparing the more pure 
forms used in the pharmaceutical conipositions; these less pure preparations ofthe 
compounds should contain at least 1%, more suitably at least 5% and preferably fiom 10 
to 59% of a compound ofthe formula Q) or pharmaceutically acceptable derivative 
thereof. 

15 Particular compounds according to the invention inchide those mmtioned in the 

examples and tiieir pharmaceutically acceptable derivatives. 

Pharmaceutically accqptable derivatives ofthe above-mentioned compounds of 
formula (I) include the fiee base form or titieir acid addition or quaternary ammonium 
salts, for example their salts with mineral acids e.g. hydrochloric, hydrobromic, sulphuric 

20 nitric or phosphoric adds, or organic acids, e.g. acetic, fumaric, succinic, maleic, citric, 
bcDZoic, p-toluenesulphonic, methanesulphonic, naphthalenesulphonic acid or tartaric 
adds. Compounds of formula CQm^ also be prepared as the N-oxide. Compounds of 
formula CO having a fiee caiboxy group may also be prqpared as an in vivo hydrolysable 
ester. The invention extends to all such derivatives. 

25 Examples of suitable pharmac^itically acceptable in vivo hydrolysable ester- 

forming groups include those fonmng esters which break down readily in the human 
body to leave the par^ acid or its salt Suitable groups of this type include those of part 
formulae (i), (ii), (iii), (iv) and (v): 



-10- 



wo 02/08224 



PCT/EPOl/08604 




5 

wherein is hydrogen, (Ci_6) alkyl, (C3.7) cycloaDcyl, methyi, or phenyl, is 
(Ci^ attyl, (Ci^) alkoxy, phenyl, ben2yl, (C3.7) cycloaDcyl, (C3.7) cycloalkyloxy, 
(Ci^) alkyi (C3.7) cycloalkyl, 1-amino (Ci^) alkyl, or l-(Ci-6 alkyl)amino (Ci^) 
aDcyU or R^ and R^ together fbim a 1,2-phenyleae ffoup optionally substituted by one or 

10 two metfaoxy groups; represents (Ci-g) alkyime optionally substituted wiA a meOiyl 
or ethyl groi^ and R^ and R® ]ndq>endendy rqxresoit (Ci^ alkyl; R^ represents (C1.5) 
alkyl; Rg represents hydrogen or phenyl optionally substituted by up to three ffoysps 
selected fiom halogen, (Ci^) alkjd, or (Ci^) aUcoxy; Q is oxygen or NH; R^^ is 
hydrogen or (Ci^) alkyl; Ri is hydrogen, (Ci^g) alkyl optionally substituted by halogen, 

15 (C2-6) alkenyl, (Ci^) alkoxycarbonyl, ar>d or heteroaiyl; or R^^ and R^ togettier form 
(Ci^) alkyiene; RJ represents hydrogen, (Ci^) alkyl or (Ci^) alkoxycarbonyl; and r1^ 
represents (Ci^g) alkyl, (Ci^) alkoxy, (Ci^) alkoxy(Ci«6)alkoxy or aryl. 

Bxamples of suitable in vfvo hydrolysable ester groups include, fin: example, 
acyioxy(Ci.(s)alkyi grotq)s such as acetoxymediyl, pivalo^oxymefhyl, a-acetoxyediyl, 

20 a-pivaioyloxyethyl, l-{cyclohexylcarbonyloxy)pn)p-l-yl, and 

(l-aininoethy[)caibon>doxymethyl; (Ci^)aIkoxycarbonyIoxy(Ci_6)alkyl groups, such as 
ethoxycarbonyloxymethyl, a-ethoxycarbonjdoxyeth>d and propoxycarbonyloxyethyl; 
di(Ci^)alk>danuno(Ci.6)alkyl eq)ecially di(Ci^)allqdamino(Ci^)alkyl groups such as 
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dimefliylaminomethyl, dimethylaminoediyl^ dietbjdaminomethyl or diethylaminoethyl; 
2-<(Ci-6)alkoxycarbon)d>2-(C2-6)aIkenjd groups such as 

2-(isobutoxyDaibon>d)pent-2-enyl and 2-(etho3q^caibonjd)but-2-«tiyl; lactone groups such 
as phfiialidjd and dunethoxyphthalidyi. 

A furtfarar suitable phannaceutically accq)table in vivo hydrolysable ester-fomung 
groq) is that of the fonnula: 




wherein is hydrogen, alkyl or phenyl 
R is preferably hydrogen. 

Conq)ounds of formula (I) may also be prq)ared as the corresponding N-oxides. 

Certain of the confounds of formula (J) may exist in ttie form of optical isomers^ 
e.g. diastereoisomers and mixtures of isomers in all ratios, e.g. rac^nic mixtures. The 
invention includes all such forms, in particular fhe pure isomeric forms. For example the 
invention mcludes compound in which an A-B groiq) CH(0H)-CH2 is in either isomeric 
configuration, the i?-isomer is preferred. The different isomeric forms may be separated 
or resolved one firan the otiier by conventional metiiods, or any given isomer may be 
obtained by conventional synthetic methods or by stereospecific or asymmetric syntheses. 

In a further aspect of the invention there is provided a process for preparing 
conopounds of formula and phannaceutically acceptable derivatives thereof which 
process conqxrises: 

reacting a cQnq>ound of formula (IV) wifli a con(q)ound of formula (V): 




(IV) (V) 

wherein n is as defined in formula (I); Z2*, r1' and r3' are zl, Z\ 2>, 

Z^, Z^» r1 and r3 as defined in formula (I) or groups convertible fli^eto; 
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q1 is NR2'r4* or a group convertible thereto wherein r2* and R^' are r2 and r4 as 
defined in finmtik® or gro\q)S convertible there^ andQ^ 
together form an optionally protected oxo group; 
and X and Y may be the following combinations: 



5 (D 


X is A'-COW, Y is H and n is 0; 


Cii) 


X is CR6=cr8r9 Y is H and n is 0; 


Cm) 


X is oxiiane, Y is H and n is 0; 




X is NNX) and Y is H and n is 0; 


(V) 


one of X and Y is C02Ry and the oflier is CH2CO2R*; 


10 (vi) 


X is CHR6r7 and Y is C(=0)r9; 


(vii) 


X is CR7=PRZ3 and Y is C(=0)R9 and n=l; 


(viii) 


X is C(=0)R7 and Y is Ol^^pRZj and n=l; 



(ut) YisCOWandXisNHRll',NCOorNRll'COWandn=Oor 1 orwiienir=l X 
is COW and Y is NHRll' , NCO orNRll'COW; 
15 (x) XisC(C)=)R«andYisNHRll*orXisNHRll'andYisC(=<))R8andiF=l; 

(xi) XisNHRll'andYisC».8R9Wandir=l; 

(xii) XisCRfiR^WandYisNHRll' (n'OHandn=l: 

(xiii) X is CR6r7s02 W and Y is H and n=0; 

(xiv) X is W or OH and Y is CH2OH and n=l; 

20 (xv) X is NHRI 1' and Y is SO2W or X is NRI I'SOaW and Y is H, and n=0; 

(xvi) X is NrI 1'C0CH2W or NRI 1'S02CH2W and Y is H and ifO; 

(xvii) XisWandYisCONHRll'; 

in whidhi W is a leaving group, eg. halo or imidazole R>^ and Ry are (Ci^alkjd; Rz is 
25 arjd or(Ci^allq4; A* andNRll' are A andNR^ as defined in fimmila CO, orgcoiips 
convatible thereto; and oxixane is: 

whoein r6, r8 and R^ are as defined in fomuila (Q; 
30 and tfieieaft^ optionally or as necessary converting q1 and q2 to NR2'r4'; converting A', 
ZK Z2', Z3', Z4', Z5', Rl'. r2', r3', r4' and NrI 1' to A, zK Z\ Z\ Z\ Z5, r1, r2 r3, ' 
r4 and NRI 1'; converting A-B to other A-B, intcrconvertmg Rl, r2, r3 and/or R4 
and/or forming a pfaaimaceutically accq>table doivative Ibereof. 

Process variant 0) initially produces compounds of formula (I) wherein A-B is A'- 

35 CO. 
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Process variant (ii) initially produces compounds of formula Q) wherein A-B is 

Process variant (iii) initially produces compounds of formula (J) wherein A-B is 
CR6(OH>CR8r9 

S Pcoce^ variant (iv) initially produces compounds of formula Q) where A-B is 

NH-cd 

Process variant (v) initially produces compounds of formula Q wherem A-B is 
CO-CH2orCH2-CO- 

Process variant (vi) initially produces compounds of foraiula (I) wherein A-B is 
10 CR6r7-CR90H. 

Process variant (vii) and (viii) initially produce compounds of formula (J) wherein 
A-BisCR7=CR9 

Process variant (ix) initially produces confounds of fomiula (J) where A-B is CO- 
NRll orNRll-CO. 

15 Process variant (x) initially produces compounds of formula (I) whorein A-B is 

CHR6- NRI 1 or NRI 1-CHR8. 

Process variant (xi) initially produces compounds of formula (I) wherein A-B is 
NR11'-CR8r9 

Process variant (xii) initially produces compounds of formula ® wherein A-B is 
20 Cr6r7. NRI 1' or CR6r7-0. 

Process variant (xiii) hutially produces compounds of formula (T) where A-B is 
CR6r7-S02. 

Process variant (xiv) initially produces compounds of formula (I) wherein A-B is 
O-CH2. 

25 Process variant (xv) initiaUy produces compounds where AB is NRI ISO2. 

Process variant (xvi) initially produces compounds of &rmula (1) where A-B is 
NRI I'-CO or NRl l'-S02 and n=l . 

Process variant (xvii) initially produces compounds of fonnula (I) where A-B is 
NRll'-CO. 

30 Ja process variants 0) and (ix) reaction is a standard amide or urea formation 

reaction involving e.g.: 

1 . Activation of a carboxylic acid (e.g. to an acid chloride, mixed anhydride, active ester, 
0-acyl-isourea or other species), and treatmrait with an amine (Ogharuso, MA; Wolfe, 
J J. m The Chemistry of Functional Grotps (Ed. Patai, S.) Suppl B: The Chemistry of 
35 Acid Derivatives. Pt. 1 (John Wiley and Sons, 1979), pp 442-8; Beckwith, A.L. J. in The 
Chemistry of Functional Groups (Ed. Patai, S.) Suppl B: The Chemistry of Amides (Ed 
Zabricky, J.) (John Wiley and Sons, 1970), p 73 fEl The acid and amide are preferably 
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reacted in the presence of an activating agent such as l-(dimetfaylaminopropyl)-3-' 
ethylcarbodiimide hydrochloride (EDC) or l-hydroxybenzotriazole (HOBT) or 0-{7- 
azabeQzotriazol-l-yl)-i^,i^^JV'-tetramethyluronit^ hexafluorophosphate (HATU); or 
2. The specific meftodsof 
5 VLtn situ convearsiQn of an acid into the amine cQnq>onCTt by a modified Curtiiis reaction 
procedure (Shioiri, T., Muiata, M., Hamada, Y,, Chenu Phamu Bull 1987, 25, 2698) 
b. in situ conversion of fiie acid component into the acid chloride under neutral conditions 
(Villeneuve, G. B.; Chan, T. H., Tetrahedron. Lett 1997, 38, 6489). 
A' may be, for example, protected hydroxymethylene. 

10 The process variant (ii) is a standard addition reaction using methods well known 

to those skilled in the art. The process is preferably carried out in a polar organic solvent 
e.g. acetonitrile in the presence of an organic base e.g. triethylamhie. 

In process variant (iii) flie coupling may be effected in acetonitrile at room 
temperature in the presence of one equivalent of lithium perchlorate as catalyst (gmeral 

15 method of J.E. Chatcaunwif e/ a/, /. Org. Chem., 56» 5939-5942, 1991) or more 
preferably with ytterbium triflate in dichloromethane. hi some cases an elevated 
tanperature such as 40 - 70 °C may be beneficial. Alternatively, the piperidine may be 
treated with a base, such as one equivalent of butyl Uthium, and the resulting salt reacted 
with the oxirane in an inert solvent such as tetrahjdrofuran, preferably at an elevated 

20 temperature such as 80°C. Use of a chiral q)oxide will afford single diastereomers. 
Alternatively, mixtures of diastereomers may be separated by preparative HPLC or by 
conventional resolution throug}i crystallisation of salts formed firom chiral acids. 

The process variant (iv) is a standard urea formation reaction from tiie reaction of 
an isocyanate willi an amine and is conducted by methods well known to those skilled in 

25 the art (for example see March, J; Advanced Organic Chemistry, Edition 3 (John Wiley 
and Sons, 1985), p802-3). The process is preferably carried out in a polar solvoit such as 
NJ^-dimethylformamide. 

In process variant (v) the process is two step: firstly a condensation using a base, 
preferably sodium hydride or alkoxide, sodamide, alkyl hthiiun or lithixmi dialkylamide, 

30 i»:eferably in an s^rotic solvent e.g. ether, THF or benzene secondly, hydrolysis using an 
inorganic add, preferably HG in aqueous organic solvent at 0-lOO^C. Analogous routes 
are described in DE330945, EP31753, EP53964 and H. Sargent, L Am. Chcm. Soc. 68, 
2688-2692 (1 946). Similar Qaisen methodology is described in Soszko et al., 
Pr JGomMat. Przyr.Poznan.TowJrzxj.Nauk,, (1962), 10, 15. 

35 In process variant (vi) the reaction is carried out in the presence of a base, 

preferably organometallic or metal hydride e.g. NaH, lithium diisopropylamide or NaOEt, 
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prefeably in an aprotic sohrmt, preferably IHF, ether or benzene at -78 to 25^0 
(analogous process in GKitswiUer et aL (1978) J. Am. Chem. Soc. 100, 576). 

In process variants (viQ and (viii) if a base is used it is preferably NaH, KH, an 
alkji litibhim e.g. BuLi» a metal alkoxide e.g. NaOBt, sodamide or lithium diaScylamide 
5 e.g.di- isoprop^amide. An analogous method is described in US 3989691 and MGates 
et al. (1970) L Amer.ChenLSoc., 92, 205, as well as T^or et al. (1972) JACS 94, 6218. 

In process variant (x) where X or Y is CHO the reaction is a standard reductive 
alkylation using, e.g., sodium borohydiide or sodium triacetoxyborohydride (Gobble, G. 
W. in Encyclopedia of Reagents for Organic Synthesis (Ed. Paquette, JL A.) (John Wiley 
10 and Sons, 1995), p 4649). 

The process variants (xi) and (xii) are standard alkylation reactions well known to 
those skilled in the art, for example where an alcohol or amine is treated with an alkyl 
halide in the presence of a base (for example see March, J; Advanced Organic Chemistry, 
Edition 3 (John Wey and Sons, 1985), p364-366 and p342-343). The process is 
15 preferably carried out in a polar solvent such as NJ^-dimetfaylfoimamide 

In process variant (xiii) the reaction is a standard sulphonamide fiirmadon reaction 
well known to diose skilled in the art. This may be e.g. the reaction of a sulphonyl halide 
with an amine. 

In process variant (xiv) where X is W such as halogen, methanesulphonyloxy or 
20 trifluoromethanesulphonyioxy, the hydroxy group in Y is preferably converted to an OM 
group where M is an alkali metal by treatment of an alcohol with a base. The base is 
preferably inorganic such as NaH, lithium diisopropylamide or sodium. Where X is OH, 
the hydroxy gjnmp in Y is activated und^ Mitsunobu conditions (Fletcher etal. J Qiem 
Soc. (1995), 623). Alternatively the X=0 and Y=CH20H groups can be reacted directly 
25 by activation with dichlorocarbodiimide (DCC) (Chem. Baichte 1962, 95, 2997 or 
Angewante Chemie 1963 75, 377). 

la process variant (xv) the reaction is conducted in the presence of an organic 
base such as triefliylamine or pyridine such as described by Fuhrman etal., J. Amer. 
Chem. Soc.; 67, 1245, 1945. The X=NR11'S02W or Y=S02W intermediates can be 
30 formed from the requisite amine e.g. by reaction with SO2CI2 analogously to the 

procedure described by the same authors Fuhrman etaL,. J. Amer. Chem. Soc.; 67, 1245, 
1945. 

In process variant (xvi) the reaction is an allegation, examples of which are 
described m J, Med. ch«n. (1979) 22(10) 1171-6. The conipound of formula (IV) maybe 
35 prq}ared from the corresponding compound where X is NHrI 1* by acylation with an 
appropriate derivative of the acid WCH2COOH such as the add chloride or sulphonation 
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with an ^ropriate derivative of the sulphonic acid WCH2SO3H such as the sulphor^ 
chloride. 

Id process variant (xvii) the leaving group W is preferably chloro or 
trifhioiometfaylsulphQnj^ and flie reaction is the palladium catalysed process known as ttie 
5 "Budiwald" reaction (I. Yin and S. L. Buchwald, OrgJLett., 2000, 2, 1 101). 

Reduction of acaxbony! group A or B to CHOH can be readily accomplished 
using reducing agents well known to those skilled in the art, e.g. sodium borohydride in 
aqueous ethanol or Uthium aluminium hydride in ethereal solution. This is analogous to 
methods described in EP53964, US384556 and J. GutzwillCT et ah /. Amer. Chem. Soc., 
10 1978. 100. 576. 

The caibou}d groiip A or B may be reduced to C3l2 by treatment witii a reducing 
agent such as hydrazine in ethylene glycol, at e.g. 130-160OC, in the presence of 
potassium hydroxide. 

Reaction of a caiboi^ group A or B with an organometallic reagent yields a groiq) 
IS where r8 is OH andR^ is alkyL 

A hydroxy gfxyup on A or B may be oxidised to a carbonyl group by oxidants well 
known to those skilled in the art, for example, manganese dioxide, pyridinium 
chlorochromate or pyridinium dichromate. 

A hydroxyalkyl A-B group CHR^CR^OH or CR7(oh)CHR9 may be dehydrated 
20 to give the group CRP^CBP by treatment with an acid anhydride such as acetic anhydride. 
M^iods for conversion of CR7=CBP by reduction to CHR^CHR^ are well 
known to tiiose skilled in the art, fiir example using hydrogenation over palladium on 
carbon as catalyst Methods for conversion of CR7=cr9 to give the A-B group 
CR7(oh)CHR9 or CHr7cr90H are well known to those skffled m the art for example 
25 by q>oxidation and subsequent reduction by metal hydrides, hydration, hydroboration or 
oxymercuration. 

An amide carbonyl group may be reduced to the corresponding amine using a 
reducing agent such as Uthium aluminium hydride. 

AlQ^droxy group in AorB maybe converted to aaddo by activation and 
30 displacement e.g. under Kfitsunobu conditions using hydrazoic acid or by treatment with 
diphenylphosphorjdazide and base, and the azido group in tum may be reduced to amino 
byhydrog^nadon. 

An exanq)le of a group q1 conv^tible to NR2 r4 is Nr2^4' or halogen. Halogen 
may be displaced by an amine HNR2'r4' by a conventional alkjdation. 
35 When q1 q2 together form a protected 0x0 group this may be an acetal such as 

ethyl^iedioxy which can subsequ^tly be removed by acid treatment to give a compound 
of formula (VI): 
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wherem the variables are as described for fonnula Q) 

Intermediates of fonnula (VI) are novel and as such form part of the invention. . 

The ketone of formula (VI) is reacted with an amine HNR^'R^' by conventional 
S reductive alkylation as described above for process variant (x). 

Examples of groups Z^', Z^' convertible to zl, z2, z3, Z4 and Z^ 

include CRla' where Rla' is a group convatible to Rla zl', Z^' and Z^' are 

preferably Z^ , Z2 z3, Z^ and Z^. 

Rla',RrandR2*arepreferablyRla RlandR2. r1' is preferably methoxy. r2* 
10 is preferably hydrogen. r3* is r3 or more preferably hydrogen, vinyl, alkoxycarbonyl or 
carboxy. R^' is R^ or more preferably H or an N-protecting group such as t- 
butoxycarbonyU benzyloxycaibonyl or 9-fluoreQ^metfayloxycaibonyl. 

Conversions of R^', r2', r3' and R* and interconversions of r1, r2, r3 and R^ 
are conventional In compounds which contain an optionally protected hydroxy groiq), 
1 5 suitable conventional hydroxy protecting groups which may be removed without 

disnq)ting the remainder of the molecule include acyl and alkylsilyl groups. N-protecting 
groiq^s are removed by conventional methods. 

For exanq)le R^' methoxy is convertible to R^* hydroxy by treatment with lithium 
and diphraiylphosphme (general method described in Ireland et al, J. Amer. Chenu Soc.^ 
20 1973, 7829) or HBr. Allgiation oftfae hydroxy groi^witii a suitable aS^l derivative 
bearing a leaving groiq> such as haHde and a protected amino, piperi<^ amidino or 
guanidino group or group convertible thor^, yields, after conversion/deprotection, R^ 
alkoxy substituted by optionally N-substituted amino, piperidyi, guanidino or amidino. 

r3 aDcenyl is convertible to hydroxyaDcyl by hydroboration using a suitable 
25 reagent such as 9-borabicyclo[3.3. l]n<mane, q)oxidation and reduction or 
oxymoncuration. 

R3 1,2-dihydroxyaIkyl can be prepared from r3' alkenyl using osmium tetroxide 
or other reagents well known to those skilled m the art (see Advanced Organic Chemistry, 
Ed. March John Wilqr and Sons, 1985, p lyiHTn and refe. cited flierein) or 
30 q)oxidation followed by hydrolysis (see Advanced Organic Chemistry, Ed. March, J. 
John Wiley and Sons, 1985» p 332,333 and re& cited therein). 
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r3 vinyl can be chain extended by standard homologation, e.g. by conversion to 
hydroxyethyl followed by oxidation to fbs alddiyde, which is then subjected to a Wittig 
reaction 

Opening an epoxide-containing R^' group witii cyanide anion yields a CH(OH)- 
5 CH2CN groi^). 

Opening an epoxide-containing R^' gnnxp with azide anion yields an a-hydroxy 
azide derivative ^ch can be reduced to the a*hydroxy amine* Conversion of the a- 
hydroxy amine to a carbamate is followed by ring closure with base to give the 2-oxo- 
oxazolidinyi containing group. 

1 0 Substituted 2-oxo-oxa2olidinyl containing r3 groups may be prqjared from the 

corresponding aldehyde by conventional reaction with a glycine anion equivalent, 
followed by cyclisation of the resulting amino alcohol (M. Grauert et al, Ann. Chem., 
1985, 1817; Rozenberg et al, Angew. Chem. Int. Ed, Engl., 1994, 33(1), 91), The 
resulting 2-oxo-oxazolidinyl group contains a carboxy groiq) which can be converted to 

1 S other R^^ groups by standard procedures. 

Carboxy groups within B? may be prepared by Jones' oxidation of the 
corresponding alcohols CH2OH using diromium acid and sulphuric acid in 
watei/methanol (E.RH. Jones et al, J. Chem. Soc., 1946, 39). Other oxidising agents may 
be used for this transformation such as sodium periodate catalysed by ruthenium 

20 trichloride (G.F, Tutwiler et al, J. Med. Chem., 1987, 30(6). 1094), chromium trioxide- 
pyridine (G. Just et a/, l^th. Commm^ 1979, Pf7>. 613), potassium permanganate (D.E. 
Reedich et al, J. Org. C%em.,198S, 50(19). 3535), and pyridinium chlorochromate CD. 
Askm et al. Tetrahedron Lett, 1988, 29(3\ 277). 

The carboxy group may alternatively be fimned in a two stage process, witfi an 

25 initial oxidation of the alcohol to die corresponding aldehyde using for instance dimediyl 
sulphoxide activated with oxalyi chloride (N.Cohen e/^z/, J, Am. Chem. Soc., 1983, 105, 
3661) or dicyclohexylcaibodiimide (RJM.Wengler, Angew. Chim. Int. Ed. Eng., 1985, 
24(2), 77), or oxidation with tetrapropjdammonium pemithenate (Ley et al, J. Chem.Soc. 
Chan Coinmun.,1987, 1625). The aldehyde may then be sqjarately oxidised to the 

30 corre^rKling add using oxidismg agents sudi as silver (n) oxide (R 

Ch^. Soc. Perkml,1983, 1929), potassium permanganate (A.Zurcher, Helv. Chun. 
Acta., 1987, 70 (7), 1937), sodium periodate catalysed by ruthenium trichloride (T.Sakata 
et al. Bull. Chem. Soc. Jpn., 1988, 61(6), 2025), pyridinium chlorochromate CELS.Reddy 
et al, Synth. Commun., 1988, 18(51), 545) or chromiimi trioxide (RM.Coates et al, J. 

35 Am. Chem. Soc.,1982, 104, 2198). 

An R3 CO2H group may also be prq>ared from oxidative cleavage of the 
corresponding diol, CH(OH)CH20H, using sodium periodate catalysed by ruthenium 
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trichloride with an acetontrile-carbontetrachloride-water solvent system (V.S JMaitm et al, 
Tetrahedron Letters, 1988, 2P(22), 2701). 

Other routes to &e synthesis of caiboxy groins within are well known to those 
skilled in the art 

5 r3 gioiq>s containing a (^ano or caiboxy gcoiqp be prq)ared by conversion of 

an alcohol to a suitable leaving groi^ such as the corresponding tosylale by reaction with 
para-toluenesulphon^ diloride (M JL Bell, J, Med. Chem.,1970, 13, 389), or the iodide 
using triphenylphoqjhine, iodine, and imidazole (G. Lange, Syntk Commm,, 1990, 20, 
1473). The second stage is the displacement of the leaving group with cyanide anion 

10 (LJV. Paquette et al, J. Org, Chem.A97% 44(25). 4603; PA. Grieco et al, J, Org. Chem., 
1988, 53(16), 3658. Finally acidic hydrolysis of the nitrile gjcovsp gives the desired acids 
(BLRosemeyer et al, Heterocycles, 1985, 23 (10), 2669). The hydrolysis may also be 
carried out with base e.g. potassium hydroxide (H.Rapoport, J. Org. Chem.,1958, 23, 248) 
or enzymatically (T. Beard et al, T^rahedron Asymmetry, 1993, 4 (6), 1085). 

15 Other ftmctional gtaaps in r3 may be obtained by conventional conversions of 

carfooxy or cyano groiq>s. 

Tetrazoles are conveniently prepared by reaction of sodium azide with the cyano 
group (e.g. F. Thomas et al, Bioorg. Med. Chem. Lett., 1996, 6(6). 631; K. Kubo et al, J. 
Med, Chem., 1993, 36> 2182) or by reaction of azidotri-n-butyl stannane with the cyano 

20 group followed by acidic hydrolysis (P.L. Omstein, J. Org. Chem., 1994, 59, 7682 and J. 
Med. Chem, 1996, 39(111 2219). 

The 3-hydroxy-3-cyclobutene-l,2-dion-4-yl groi^ (e.g. R^ Soil, Bioorg. Med. 
Chem. Lett., 1993, 3ia)» 757 and WA. Kinney, J. Med. Chem., 1992, 35(25). 4720) can 
be prepared by Uie following sequence:- (1) a compound where R^ is (CH2)nCHO (n » 

25 0, 1 ,2) is treated with triethylamine, carbon tetrabromide»trq>henylphosphine to give 
initially (CH2)nCH=CHBr, (2) dehydrobromination of this intermediate to give the 
corresponding bromoetfiyne derivative (CH2)nCM3Br (for diis 2 stage sequence see D. 
Grandjean et al. Tetrahedron Lett., 1994, 35(211 3529); (3) palladium-catalysed coupling 
of the bromo^yne with 4-(l-medi^edioxy)-3-(tri-n-butylstannyl)cyclobut-3-ene-l,2- 

30 dione (Liebeskind et al, J. Org. Chem., 1990, 55, 5359); (4) reduction of the ethyne 
moiety to -CH2CH2'* under standard conditions of hydioj[en and palladium on charcoal 
catalysis(see Howard et al. Tetrahedron, 1980, 36, 171); and finally (4) acidic hydrolysis 
of the methyl ethoxyest^ to generate the corresponding 34iydroxy-3-cyclobutene-l,2- 
dione group (R.M. Soli, Bioorg. Med, Chem. Lett., 1993, 3(4), 757). 

35 The tetrazol-5-yiaminocarbonyi group may be prq)ared from the corresponding 

carboxylic acid and 2-aminotetrazole by dehydration with standard peptide coupling 
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agents such as l^'-K^arixmyldimiidazole (P.L. Omstein et al, J. Med Chem, 1996, 39fll), 
2232). 

The aOcyl- and alkenyl-sulphonyicaiboxamides are similarly prepared fiom the 
coirespondmg caiboxyfic add and the zSkfir or alkenyl-sulphonamide by dehydration 
5 with standard peptide coupling agents sodi as l,r-caibonyldihnidazole (P.L. Qinstdn et 
al J. Med. Chem., 1996, 39fia 2232). 

The hydroxamic acid groups are prepared fiom the coirespcnding acids by 
standard amide coupling reactions e.g.*NJL Patel et al. Tetrahedron^ 1987, 43f22\ 5375. 
2,4-Tfaiazolidiaedione groups may prepared from the aldehydes by condensation 
10 widi 2,4-thiazolidinedione and subsequent removal of &e olefinic double bond by 
hydrogenation. 

The preparation of 5*oxo-l,2,4-oxadiazoles from nitriles is decribed by Y. Kohara 
et al, Bioorg. Med Chem. Lett., 1995, 5fl7>. 1903. 

l,2,4-Triazol-5-yl groi^is may be prepared from the corresponding nitiile by 

15 reaction with an alcohol under add conditions followed by reaction with hydrazine and 
then an R^^-substituted activatBd carboxylic acid (see J3. Polya in "Conqyrehensive 
Heterocyclic Chemistry Edition 1, p762, Ed A.R. Katritzky and C.W. Rees, Pergamon 
. Press, Oxford, 1984 and JJ. Ares et al, Jl Heterocyclic Chem., 1991, 2%(5). 1 197). 

Other substituents on R^ alkyl or alkenyl may be interconverted by conventional 

20 methods, for example hydroxy may be derivatised by esterification, acylation or 
etfaerificatioiL Hydroxy groups may be converted to halogen, thiol, alkyithio, azido, 
allgrlcarbonyl, amino, aminocaibonyl, oxo, alk^sul^honyl, aOceiqlsulphonyl or 
aminosnlphonyl by conversion to a leaving group and substitution by the required group 
or oxidation as appropriate or reaction with an activated add, isocyanate or 

25 alkoxyisocyanate. Priniary and secoiidary hydroxy groups can be oxidised to an aldehyde 
or ketone respectively and alkjiated with a suitable agent such as an organometallic 
reagent to give a secondary or tertiary alcohol as appropriate. A carboxylate group may be 
converted to a hydroxymethy! groiq> by reduction of an ester of this acid with a suitable 
reducing agent such as IiAIH4. 

30 An NH2 substitneDt on piperidine is converted to NR^R^ by conventional means 

such as amide or sulphonamide finmation with an acyl d^vative R^COW or R^S02W, 
for compounds where U is CO or SO2 or, ^lere U is CH2, sU^lation with an alkyl halide 
R5CH2-halide in the presaice of base, acylation/reduction with an acyl derivative 
r5COW or reductive alkyiation witti an aldehyde R5cH0. 

35 Where one of R^ and R^, r7, r8 or r9 contains a caiboxy group and the other 

contains a hydroxy or amino group fliey may togetiier form a cyclic ester or amide 
linkage. This linkage may form spontaneously during coupling of the compound of 
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fonnula (N) and the pipmdine moiety or in fhe presmce of standard peptide coiq)lmg 
agents* 

It will be ^^qpieciated that under certain circumstances interconvertions may 
interfere, £ar exsasple^ A or B hydroxy groiq>s in A or B and the piperidine substitamt 
5 NH2 winreq[uirepiotectione.g. asacarboxy^orsilyl-esterg^ 

ac^ derivative for piperidine NH2> during conversion of r1', r2', r3* or R^*, or during 
fhe coupling of the compounds of formulae (IV) and (V). 

Compounds of formulae (IV) atod (V) are knoi^ compounds, (see for example 
Smith et al, J. Amer, Chenu Soc, 1946, 68, 1301) or prepared analogously. 

10 Compounds of formxila (TV) where X is CR6r7s02W may be prepared by a route 

analogous to that of Ahmed El Hadri et al, J. Heterocyclic Chem.y 1993, 30f3\ 631. Thus 
compounds of formula (JM) where X is CH2SO2OH may be prepared by reacting the 
corresponding 4-methyl compound with N-biomosuccmiimde> followed by treatment 
with sodium sulfite. The leaviiig group Win^ be converted to another leaving group W, 

IS e.g. a halogen group, by conventional mediods. 

The isocyanate of fomonila (IV) may be prepared conventionally jQrom a 4-amino 
derivative such as 4-amino-quinoline, and phosgene, or phosgene equivalent (eg 
triphosgene) or it may be prepared more conveniently from a 4-caiboxylic acid by a "one- 
pot" Curtius Reaction with diphen)d phoq)horyl azide (DPPA) [see T. Shiori et al. Chem. 

20 Pharm. Bull 35, 2698-2704 (1987)]. 

The 4-amino derivatives are commercially available or may be prepared by 
conventional procedures j&om a corresponding 4-chloro or 4-trifluoromethanesulphonate 
derivative by treatment with ammonia (O.G. Backeberg et. aL, J. Chem Soc, 381, 1942) 
or propylamine hydrochloride (R Radmov et aL, Syn&esis, 886, 1986). 

25 4- ADcenyi compounds of formula (IV) may be prq)ared by conventional 

procedures fiom a corresponding 4-halog^io-derivative by e.g. a Heck synthesis as 
described ia e.g. Organic Reactions^ 1982, 27, 345. 

4-Halogeno derivatives of compounds of formula (IV) are commercially available, 
or may be prepared by mediods known to lliose skilled in the art. A 4-chloroquinoline is 

30 prepared fiom ttie corresponding quinolin-4-one by reaction with phosphorus oxychloride 
(POCI3) or phoq>horus pentachloride, PQ5. A 4-chloroquinazolhie is prepared from the 
coizesponding quinazolin-4-one by reaction widi phosphorus oxychloride (POCI3) or 
phosphorus pentachloride, PCI5. A quinazolinone and quinazolines may be prepared by 
standard routes as described by T.A Williamson in Heterocyclic Compounds^ 6, 324 

35 (1957) Ed, R.C. Elderfield. 
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Activated caiboxy derivatives X=A'COW of fonnula (IV) may be prepared fiom 
X=A*C02H daivatives in turn prqpared fiom CO2H derivatives by conv«itionaI methods 
such as homologatioiL 

4-Caiboxy derivatives of compqimds of formula (IV) are cormnerciaUy available 
S or may be prepared by conventional procedures for preparation of caiboxy 

heteroaromatics well known to those skilled in the art. For exan^le, quinazolines may be 
prepared by standard routes as described by T. A. Williamson in Heterocyclic 
Compounds^ 6, 324 (1957) Ed. R.C. Blderfield. These 4-carboxy derivatives maybe 
activated by conventional means, e.g. by conversion to an acyl halide or anhydride. 

10 Pyridazines may be prepared by routes analogous to those described in 

Comprehensive Heterocyclic Chemistry, Volume 3, Ed A.I. Boulton and A. McKillop 
and n^thyridines may be prepared by routes analogous to those described in 
Comprehensive Heterocyclic Chemistry, Volume 2, Ed A. J. Boulton and A- McKillop. 
A 4-oxirane derivative of coiiq)ounds of formula (IV) is convenientiy prepared 

IS fiom the 4-carbox:^c add by first conversion to the acid chloride with oxal^ chloride 
and then reaction witii trimethylsilyldiazomethane to give the diazoketone derivative. 
Subsequent reaction with 5M hydrochloric arid gives the chloromethyDcetone. Reduction 
with sodium borohydride in aqueous me&anol gives the chlorohydrin which undergoes 
ring closure to afford the epoxide on treatment with base, e.g. potassium hydroxide in 

20 ethanol-tetrahydrofuraiL 

AltOTiatively and preferably, 4-oxffane derivatives can be prepared fit>m 
bromomethyl ketones which can be obtained fiom 4-hydroxy compounds by other routes 
well known to those skilled in tiie art For sample, hydroxy conipoimds can be converted 
to the corresponding 4-trifiuon>m^hanesa]phonates by reaction with 

25 trifluoromethanesu^honic anhydride under standard conditions (see K. Ritter, Synthesis, 
1993, 735). Conversion into the corresponding butyloxyvinyl ethers can be achieved by a 
Heck reaction with butjd vinji ether under palladium catalysis accordmg to the procedure 
of W. Cabri et al. L Org. Chem, 1992, 57 (5), 1481. (Alternatively, the same 
intermediates can be attained by Stille coupling of tiie trifluoromethanesulphonates or the 

30 analaogous diloro derivatives with (l-ethoxyvinyl)tributyl tin, T. R. Kelly, J. Org. Chem., 
1996, 61, 4623.) The aD^oxyvmyl etiiers are then converted into the corresponding 
bromometbyDc^nes by treatment with N-bromosucchiimide in aqueous tetrahydiofiiran 
in a similar manner to flie procedures of J. F. W. Keana, J. Org. Chem., 1983, 48, 3621 
and T. R. KeUy, I. Org. Chem., 1996, 61, 4623. 

35 The 4-hydroxyderivatives can be prepared fiom an aminoaromatic by reaction 

with methylpropiolate and subsequent cyclisation, analogous to the method described in 



-23- 



wo 02/08224 PCT/EP0iy08604 

N. E. Hdndel ^ al, J. Het. Chem., 1969, 6, 77. For example, 5-amino-2-inethDxy pyridine 
can be converted to 4^y^xy-6-meflioxy-[l^]naphthyridme using this meflxod 

If a diiral reducing agent such as (+) or (-)-B-chlorodiisopinocan^henyIboi^e 
[DIP-chloride'] is substituted for sodium boiohydride, the prochiral chlorometfayOcetone 
5 is converted into flie dnral dilorohydrin with ee values generally 85-95% [see C Bohn et 
al, Chem. Ber. 125, 1 169-1 190, (1992)]. Recsrystallisatian of the chiral epoxide gives 
matmal in the mother liquor with enhanced optical purity (typically ee 95%). 

The (/{^-epoxide, wfa« reacted with a piperidine derivative gives ethanolamine 
compounds as single diastereomers with (i{)-stereochemistry at the ben^c position. 
10 Alternatively, the epoxide may be prepared from die 4-carboxaldehyde by a Wittig 

approach using trimethylsulfonium iodide [see G. A. Epling and K-Y lin, J. Het, Chem.^ 
1987, 24, 853-857], or by epoxidation of a 4-vinyl derivative. 

4-Hydioxy-l,5-naphthyridines can be prepared from'3-aminopyridine derivatives 
by reaction wift diethyl etho}Qrmeth)4ene malonate to produce the 4-hydroxy-3- 
15 carboxylic add ester doivative with subsequent hydrolysis to the add, followed by 
thermal decarboxylation in quinoline (as for example described for 4-Hydroxy- 
[l,5]naphthyridine-3-cari3oxyUc acid, J. T. Adams et al, JAmer.Chem.Soc., 1946, 68, 
1317). A 4-hydrx)xy-[l,5]naphthyridine can be converted to the 4-chloro derivative by 
heating in phosphorus oxychloride, or to the 4-methanesulphonyloxy or 4- 
20 trifluoromethanesulphonyloxy derivative by reaction with methanesulphon^ chloride or 
trifluoromeflianesulphoniG anhydride, respectively, in the presence of an organic base. A 
4-amino 1,5-n^hthyridine can be obtained icom the 4-chloro derivative by reaction with 
n-propyiamine in pyridine. 

Similarly, 6-mdlioxy-l,5-naphaiyridme doivatives can be prepared j&om 3- 
25 amino-6-methoxypyridine. 

1 ,5-Naph&yridines may be prepared by other methods well known to those skilled 
in the art (for examples see P.A. Lowe in "Comprehensive Heterocyclic Chemistry" 
Vohune 2, p581-627, Ed A.R. Katritzky and C.W. Rees, Pergamon Press, Oxford, 1984). 
The 4-hydroxy and 4-amino-cmnolines may be prepared following methods well 
30 known to those skilled in the art [see AJL Osbom and K- Schofield, /. Chem. iSoa 2100 
(1955)]. For example, a 2-aniinoac6topheneone is diazotised with sodium nitrite and acid 
to produce the 4^ydroxycinnoline with conversion to chloro and amino derivatives as 
described for l,5-ni9hthyridines. 

For conqx}imds of formula (V), suitable amines may be i»:epared from the 
35 corresponding 4-substituted piperidine add or alcohol In a first instance, an N-protected 
piperidine containing an add bearing substituent, can imdergo a Curtius rearrangement 
and die intermediate isocyanate can be conv^ted to a carbamate by reaction with an 
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alcohol. Conversion to the amine may be achieved by standard methods well known to 
those skilled in the art used for amine protecting groi^ removal. For example^ an add 
substituted N-protected pjpmdine can undergo a Curtius rearrangemmt e.g. on treatment 
with diphen}4phospbor>4 azide and heatings and the intermediate isocyanate reacts in the 
S presence of 2-trimethylsilylettianol to give the trimethylsilylethyicaibamate (T.L. Cq)son 
& CD. Pouher, Te^ah&b^n Lett.^ 1984, 25, 3S1S). This undei:goes cleava^ on 
treatment with tetrabutylammonium fluoride to give ttie 4-amine substituted N-protected 
piperidine. 

In a second instance, an N-protected piperidine containing an alcohol bearing 

10 substituent undergoes a Mitsunobu reaction (for example as reviewed in Mitsunobu, 
Synthesis, (1981), 1), for example with succimmide in the presence of diethjd 
azodicaiboxylate and triphenylphosphine to give the phthalimidoethylpiperidine. 
Removal of the phthaloyl grotq>, for example by treatment with methylhydrazme, gives 
the amine of formula (V). 

IS R5CH2-halides» acjd derivative R^COW and R^S02W or aldehydes R^CHO are 

conmiaxdaUy available or are prepared coriventionally. The aldehydes may be prq>aied 
by partial reduction of the R^-ester with lithium aluminium hydride or di- 
isobutylaluminium hydride or more preferably by reduction to the alcohol, with lithium 
aluminium hydride or sodium borohydride, followed by oxidation to the aldehyde with 

20 manganese (H) dioxide. The aldehydes may also be prepared from caiboxylic acids in two 
stages by conversion to a mixed anhydride for example by reaction with isobutyl 
chlorofonnate followed by reduction with sodium borohydride (R. J. Alabast^ et al.» 
Syntiiesis, 598, 1989) to give the faydroxymeOiyl substituted heteroaromatic or aromatic, 
and tiien oxidation with a standard oxidising agent such as pyridiiiium dichromate or. 

25 manganese (II) dioxide. Ac^ derivative R^COW may be prepared by activation of the 
R5-acid. R5CH2-halides such as bromides maybe prepared from tiie alcohol r5cH20H 
by reaction with phosphorus tribramide in DCM/triethylamine. Alternatively the aldehyde 
R^CHO and sulphonic acid derivative r5S02W may be generated by treatment of the 
r5h heterocycle with suitable reagaits. For example by formylation with hexamine in 

30 eitiier trifhioroacetic acid or methanesulfonic acid, in a modified Duffprocedure [O. L 
P^v et aL CollecL Czech. Chem. Commun. 62, 494-497 (1997)]. Reaction of a r5h 
heterocycle with chlorosulphonic add gives the sulphonic add derivative (by methods 
analogous to Tedier et a/., CHHebd. Seance Acad. Sd. Ser. C; 270, 1601, 1970).. 

R^ heterocycles are commercially available or may be prepared by conventional 

35 methods. 

The amines r2'r4*nh are available commerrially or prepared conventionally. For 
example amines r5cH2NH2 pr^ared from a bromomethyl derivative by reaction 
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wiHi sodium azide in dimeihylfonnamide (DMF), followed by hydrogenation of the 
azidometfayl derivative over palladium-carbon. An alternative method is to use potassium 
phthalimide/DMP to give the phthalimidomethyi derivative, followed by reaction widi 
hydrazine in DCM to Uberate the primary amine. 
5 Convosions of R^^', R^*, R^', r3* and R^' may be carried out on the intermediates 

of formulae (IV), and (V) prior to ihm reaction to produce conqx)unds of fomiula (S) in 
die same way as described above for conversions after their reaction. 

Further details for fhe preparation of compounds of formula (I) are found in the 
examples. 

1 0 The compounds of fonnula Q) may be prepared singly or as compound libraries 

comprising at least 2, for example 5 to 1,000 compounds, and more preferably 10 to 100 
compounds of formula (I). Libraries of compounds of formula (I) may be prepared by a 
combinatorial "split and mix" approach or by multiple parallel syathesis using either 
solution phase or solid phase chemistiy, by procedures known to tiiose skilled in tiie art 
1 S Thus according to a fiirtiier aspect of the invention there is provided a conq)Ound 

library con^irising at least 2 compounds of fonnula (I) or pharmaceutically accq>table 
derivatives thereof. 

Novel intermediates of formulae (IV) and (V) are also part of this invention. 
The antibacterial compounds according to the invention may be formulated for 
20 administration in any convenient way for use in human or veterinary medicine, by analogy 
with other antibacterials. 

The pharmaceutical compositions of the invention include tiiose in a form adapted 
for oral, topical or parenteral use and may be used for the treatmrat of bacterial infection 
in mammals including humans. 
25 The conyosition may be formulated for administration by any route. The 

compositions may be in the form of tablets, capsules, powders, granules, lozenges, creams 
or liquid preparations, such as oral or sterile parenteral solutions or suspensions. 

The topical formulations of the present invention may be presented as, for 
instance, ointments, creams or lotions, eye ointments and eye or ear drops, impregnated 
30 dressings and aerosols, and may contain appropriate conventional additives such as 

pres^atives, solvents to assist drug penetration and emollients in ointments and creams. 

The formulations msy also contain compatible conventional carriers, such as 
cream or ointment bases and e&anol or oleyl alcohol for lotions. Such carriers may be 
present as fixm about 1% up to about 98% of the formulation. More usually they will 
35 form up to about 80% of the formulation. 

Tablets and capsules for oral administration may be in unit dose presentation 
form, and may contain conventional exdpients such as binding agents, for example syrup. 
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acada, gelatin, soibitol, tragacanth, or polyviny^ynolidone; fillers, for example lactose, 
sugar, maize-starch, calcium phosphate, soibitol or glycine; tabletting lubricants, for 
example magnesimn stearate, talc, polyethylene glycol or silica; disintegrants, for 
exaniple potato starch; or accq)table wetting agents such as sodium lauijd sulphate. The 
S tablets may be coated according to methods well known in normal phamiaceutical 
practice. Oral liquid preparations maybe in the form o^ for example, aqueous or oily 
susposions, solutions, emulsions, synq)s or elixirs, or may be presrated as a dry product 
for reconstitution with water or other suitable vehicle before use. Such liquid 
preparations may contain conveutional additives, such as suspending agents, for example 

10 sorbitol, methyl cellulose, glucose syrup, gelatin, hydroxyethyl cellulose, carboxymethyl 
cellulose, aluminium stearate gel or hydiogenated edible fats, emulsifying agents, for 
example lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which may 
include edible oils), for example almond oil, oily esters such as glycerine, prop^ene 
glycol, or etl^ alcohol preservatives, for exanq>le methyl or propjd />-hydroxybenzoate 

IS or sotbic add, and, if desired, conventional flavouring or colouring agents. 

Suppositories will contain conventional siippositoiy bases, e.g. cocoa-butter or 
other gjyceride. 

For parenteral administration, fluid unit dosage forms are prepared utilizing the 
compound and a sterile vehicle, water being preferred. The compound, depending on the 

20 vehicle and concentration used, can be either suspended or dissolved in the vehicle. In 
preparing solutions die compound can be dissolved in water for injection and filter 
sterilised before filling into a suitable vial or ampoule and sealing. 

Advantageously, agents such as a local anaesthetic, pres^ative and buffering 
agents can be dissolved in the vehicle. To enhance the stability, the coooposition can be 

25 fipozen after filling into tiievid and the water rCTioved under vacumn. Thediy 
lyophilized powder is tiien sealed in the vial and an accompanying vial of water for 
injection may be supplied to reconstitute the liquid prior to use. Parenteral suspensions 
are prepared in substantially the same manner except that the compoimd is suspended in 
the vehicle instead of being dissolved and sterilization cannot be accomplished by 

30 filtration. The conqwund can be sterilised by exposure to ethylene oxide before 
suq>ending in the sterile vehicle. Advantageously, a surfiictant or wetting agent is 
included in the conq)osition to facilitate uniform distribution of tiie confound. 

The compositions may contain fiom 0.1% by weight, preferably 6om 10-60% by 
weigjbt, of tile active material, depending on the method of administratioiL Where the 

35 compositions comprise dosage units, each unit will preferably contain fiom 50-500 mg of 
the active ingredient The dosage as employed for adult human treatment will preferably 
range fiom 100 to 3000 mg per day, for instance 1500 mg per day depending on tiie route 
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andfiapiencyof adizmustratioiL Suchadosagecorrespomlsto 1.5 toSOmg/kgperday. 
Suitably tiie dosage is &om 5 to 20 mg/kgper day. 

No toxicological effects are indicated wben a compound of formula (I) or a 
phaimacaitically acceptable doivative tiiereof is administered in the above^entioned 
dosage range. 

The compound of formula (I) may be the sole fhenf>eutic agent in flie 
con^sitionsofthe invention or a combination wiftoth^antibacterials* If the other 
antibacteiial is a P-lactam then a ^-lactamase inhibitor may also be employed. 

ConQ>ounds of formula (I) are active against a wide range of organisms including 
both Gram-negative and Gram-positive organisms. 

All publications, inchiding but not limited to patents and ptdeat applications, died in 
this specification are herein incorporated by reference as if each individual pttbiication were 
specifically and individually indicated to be incorporated by reference herein as though fidly 
set forth. 

The following exanq>les illustrate the preparation of certain con^unds of 
formula Q) and the activity of certain compounds of formula 0) against various bacterial 
organisms. 
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Example 1 0R>-2-{4-[(lH-Indol-2-ylmethyI)-aniino]-piperidin-l-yQ 
methoxyquinolin-^-yO-etfaaiiol, dioxalate. 



5 




(a) 6-Methoxyquino]jne-4-caiboxy]ic acid 

The title compound was prepared by modification of the procedure described by 
Doering and JJ>. Chanley, Amer, Chem, Soc, 1946, 68, 586. A mixture of 
quinone (derived fiom quinine by reaction with potassium tert-butoxide and 

10 b^izophmone in tohiene) (225g, 0.70 mol), /er^-butanol (1 litre) and water (10 ml) was 
treated with potasshun rert-butoxide (170g, 1.5 mol). The mixtnre was stirred at 30°C, 
while air was bubbled fhiough for 3 days. The mixture was diluted with diethjd ether and 
water and tibe layers sq>arated. The aqueous phase was extracted with efli The 
combined dieth>i eOier and eth^ acetate extracts were dried over magnesium sulfite and 

15 eviq>oiated to give recovered starting material (approximately I OOg). The aqueous phase 
was acidified to pHS with 5M hydrochloric acid. The precipitate was collected by 
filtration, washed with water and methanol, then dried to give 6-methoxyquinoline-4- 
carboxylic acid as a yellow solid (64.6g, 46% ). 

5H (d-6 DMSO) 6.23-5.95 (IH, m), 5.34-5.06 (2H, m), 3.37-2,92 (5H, m), 2.70 (IH, m), 
20 2.38-2.15 (3H, m), 1^4-1.52 (2H, m) 

(b) (R]-2-(6-Me11ioxyquinDlin-4-y])<»drane 

A solution of 6-med]Oxyquinoline-4-caiboxylic add (lOg) in dichloromediane 
was heated under reflux widi oxalyl chloride (5ml) and dimethylformamide (2 drops) for 
1 hour and evaporated to dryness. The residue, in dichloromethane (100ml) was treated 

25 with a 2M solution of trimethylsilyldiazomethane in hexane (50ml) and stirred at room 
teii]f>erature for 1 8 hovas. 5M Hydrochloric acid (1 50ml) was added and the solution was 
stirred at room tCT:^)erature for 3 hours. It was basified with sodium carbonate solution, 
extracted with eth^ acetate and cfaromatographed on silica gel elutmg with ethyl acetate- 
hexane to give the chlorometihjd ketone (4.2g). A batch of the chloromethyl ketone (20g) 

30 was reduced with (+)-BH:hlorodiisopinocamphenylborane (40g) in dichloromethane 

(40Qoil) at room teaq>erature for 1 8 hours followed by treatment with diethanolamine (30 
^ for 3 hours. The product was chiomatographed on silica gel eluting with ethyl acetate- 
hexane to give the chloroalcohol (16.8g), which was dissolved in tetrahydrofbran (100 
ml) and reacted with sodium hydroxide (2.6g) in water (13ml) for 1 .5 hours. The reaction 
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mixture was evaporated to dryaess and chromatographed on silica gel eluting with ethyl 
acetate - hexane to give the title compound as a solid (10.4 g) (84% ee by chiral HPLC). 
Rectystallisation from etfaer-i>entane gave mother-liquor (7.0 g) (90% ee). 
MS (-We ion electrospray) m/z 202 (MH+) 
5 The absohzte stereochemistry was defined to be (R) by an NMR study on the Mosher's 
esters derived fiom the product obtained by reaction with l-t-bu^4pqyerazme. 

(c) 4-te7t-Butoxycarfoon}4amino-l -[2-^)-hydroxy-2-(6"methoxyquinolin-4- 
yl)]ethylpiperidine. 

To a stirred solution of [R]-2-(6-methoxyquinolin-4-jd)oxirane (Example lb) 
10 (8.07g, 40.3 mmol) and Uthium perchlorate (4.44g, 40.3 mmol) in anhydrous N^- 
dimethylformamide (lOOmL) was added 4-/err-butoxycaibonylaminopiperidine 
hydrochloride (1 LOg, 45.7 mmol) and potassium carbonate (6.72g, 48.4 mmol). The 
mixture was heated at 90% for 26h, thm cooled, filtered and evaporated. The residue was 
dissolved in ethyl acetate, washed with water, dried and evq)orated. Hie crude product 
1 5 was chrQmatogRq;>hed on silica gel eluted with 2-5% methanol/ dichloromethane to give a 
gum(ll.llg), 

MS (+ve ion electrospray) m/z 402 (MH+). 

(d) 4-Amino-l-[2-<R)-hydroxy-2-(6-methoxyquinolin-4-)d)]ethjdpip^ 

The rert-butoxycarbonyianuno compound (Ic) (11.1 Ig, 27.7 mmol) was dissolved 
20 in dichloromethane (SOmL), cooled in ice and treated with trifluoroacetic acid (30mL). 
The solution was stirred at room temperature for 1.5h, then evaporated in vacuo. After 
addition of tohiene (50mL) and re-evsqporation, the residue was treatedwilh a 4M solution 
of hydrogen chloride in 1,4-dioxan (3QmL). The resulting solid was triturated, filt^ off 
axid washed widi ether. This was Chen reoystidUsed by dissohdiig in hot methanol, 
25 concentrating &e solution and dihitmg with dichloromethane, to give flie trihydzochloride 
salt (9.4g). This was dissolved in water, basified to pH9 and ev£5)orated to dryness. The 
residue was extracted several times with 10% methanol/ dichloromethane (total 60QmL). 
The extracts were filtered and evaporated to give the free base as a semi-solid foam 
(6.45g), 

30 MS (+ve ion electrospray) m/z 302 (MH+). 

(e) Title eonqpound 

A solution of amine (Id) (50 mg, 0.17 mmol) m dichloromethane (1 ml) was 
treated witfi IH indole-2-carboxaldehyde (0. 17 mmol) and sodium triacetoxyborohydride 
(37 mg, 0.18 mmol). After 16h the reaction mixture was diluted with methanol (1 ml) 
35 and sodium borohydride added (70 mg). After 0.5 h the mixture was partitioned between 
dichloromediane and saturated aqueous sodiiun bicarbonate solution. The 
dichloromethane extract was dried and evaporated. The residue was chromatographed on 
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silica eluting with a methanol/dichlorometfaane gradient ajSbrding the title compound as 
an oil (24 mg, 33%). A soMon of this material in deuteiochlorofonn (2 ml) was treated 
witfa a solution of oxalic acid (15 mg) in ether (10 ml). The resulting precipitate was 
GCTtrifuged, dien washed by lesuspending in ether aiid centri& again. Drying in 
vacuo affoided the title compoond as the dioxalate salt(30 mg). 
8H (d6-DMSO-oxalate salt): 155 (2H. m), 2.25 (2H, m), 2.95 (2H, m), 3.10-3.30 (3H, 
m). 3.65 (2H, m), 3.95 (3H, s), 4.40 (2H, s), 5.80 (IH, dd), 7.45 (2H, m), 7.65 (2H, m), 
7.80 (IH, t), 7.95-8.10 (IH, t). 8.50 (IH, s), 8.80 (IH, d). 9.05 (IH. s) 
MS (+ve ion electrospray) m/z 431 (MH+). 

Example 2 (R>2-{4-[(Qiiinolfai-2-ylmethyl>-amino]-piperidui-l-yl}.l-(6- 
methoxyqauioIni-4-yO-ethanoI, dioxalate 




15 This was prq)ared &om amine (Id) and quinoline-2-carboxaldehyde by the same 

procedure as Example (le) affording tfie title compound as an oil (26 mg, 35%). This was 
converted to the dioxalate ( 25 mg) in the same way as for ExampleL 
8H (CDCI3 - fiee base): 8.78 (IH, d), 8.10 (3H, m), 7.80 (IH, d), 7.60 (IH. t), 7.55 (IH, 
d), 7.50 (IH, d), 7.45 (IH, d), 7.35 (IH, dd), 7.15 (IH, <0, 5.45 (IH, dd). 4.15 (2H, s), 

20 3.90 (3H, s), 3 JO (IH, m), 2,85 (2H, m), 2.70 (IH. mX 2.45 (2H, m), 2.25 (IH, m), 2.05 
(2H,m),1.60(2H.m). 
MS (+ve ion electrospray) m/z 443 (MH+). 

Exaiqple 3 (R)-2-{4-[^enzofa]w-2-ylmethyI)-amlno]-piperidin-l-yl}-l-(^ 
25 methoxyquuioIin-4-yl)-ethanol, dioxalate 




This was prepared from amine (Id) and baizofuran-2-carboxaldehyde by the same 
procedure as Example (le) afifording the title compound as an oil (25 mg, 34%). This was 
converted to tiie dioxalate (32 mg) in the same way as for Examplel. 
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8H (d6-DMS0 - dioxalate salt): 1.95 (2H, m), 2.25 (2H, m), 2.95 (2H, m), 3.10-3.30 (3H, 
m), 3.65 (2H, m), 3.95 (3H, s), 4.35 (2H, s)» 5.80 (IH, dd), 7.05 (IH, s). 7.25-7.40 (2H, 
m), 7.45-7.50 (2H, m), 7.55-7.70 (3H, m), 7.95 (IH, d), 8.75 (lH,d) 
MS (+ve ion electrospray) m/z 432 (MH+). 



Bzanqtle 4 (R)-2-{4-[(Qainolin-^yMefliyO-aiiimo]-piperidin-l-yl}-l-(6- 
methoi^qabioliii-4-yI)-efliaiiol, dioxalate 




N 

This was prq^ared from amine (Id) and quinoline-S-caiboxaldehyde by the same 
10 procedure as Example (le) affording the title compound as an oil (26 mg, 35%). This was 
conv^ed to the dioxalate (30 mg) in the same way as for Examplel. 
5H (d6-DMS0 - dioxalate salt): 1.95 (2H, m), 225 (2H, m), 2.95 (2H, m), 3.10-3.30 (3H, 
m), 3.65 (2H, m), 3.95 (3H, s), 4.40 (2H, s), 5.80 (IH, dd). 7.45 (2H, m), 7.65 (2H, m), 
7.80 (IH, t), 7.95-8.10 (3H, m), 8.50 (IH, s), 8.80 (IH, d), 9.05 (IH, s) 
15 MS (+ve ion electrospray) m/z 443 (MH+). 



Example 5 (R>-2*^4-[(3-aiIoro-benzothiophen*2-ylmethyI)-aiiimo]-piperi 
(<^methoxyquinoliii-4-yI)-ethaiio]9 dioxalate 



20 



25 




This was prepared from amine (Id) and 3-chlorobenzottiiophene-2- 
caiboxaldehyde by the same procedure as Example (le) affording the title compound as 
an oil (28 mg, 34%).This was converted to die dioxalate (36 mg) in the same way as for 
Exanqilel. 

8H (d6-DMS0 - dioxalate salt): 1.95 (2H, m), 2.25 (2H, m), 2.95 (2H, m), 3.10-3.30 (3H, 
m), 3.65 (2H, m), 3.95 (3H, s), 4.35 (2H, s), 5.85 (IH, dd), 7.30 (4H, m), 7.65 (IH, d), 
7.80 (IH, d), 8.00 (IH, d), 8.05 (IH, dd), 8.78 (IH, d). 
MS (+ve ion electrospray) m/z 482, 484 (MH+). 



30 



Example 6 (R)-2*{4*[(Benzofaran-2-y!methyO*amino]-4-hydroxymethyl-piperidln-l- 
yl}-l-(6-metfioxyqiiinolin-4-yl)-eflianol9 dioxalate 
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(a) Allyl 4-benzyloxyca]i>oirylaminopiperidiz^^ 

4-Amino-l-^^4)utoxyDaibony]piperidme*4-car^ acid (IS.Og) was 
dissolved in 0.03M aqueous sodium hydroxide (750 mL), and i;2-dimethoxyethane 
(lOOmL). The pH was acgusted to 9.5 with dilute hydrochloric acid, and the suspension 
was added to an ice-cold sohition of N-(b©Q2yloxycarbonyloxy)succinimide (28.8g) in 
1^-dimethoxyethane (100 mL). The pH was kept at 9.5 by addition of aq. sodium 
hydroxide, and the mixture was stirred at room teniperature. More N- 
(benzyioxycaibonyloxy)succiiiimide (3g) was added after Th, then stirring continued 
overnight After evsq[)oratiQn to remove the 1,2-dimethoxyethane, the aqueus residue was 
extracted with edier then acidified to pH4 and extracted with eOiyl acetate. This extract 
was washed with dilute hydrochlbric add, water and brine, dried and evaporated. 
Trituration of the oily residue gave 4-baQzyloxycarbonylamino-l-reit- 
butoxycaibonyipiperidine-4-carboxylic acid (23g). This acid (9.62g) was esterified by 
treatmmt with allyl bromide (2.2mL), potassium carbonate (7.04g) and potassium iodide 
(catalytic) in acetone (lOQmL) under reflux for 20h. Evaporation , partitioning of the 
residue between dichloromethane and water and evaporation of the organic phase gave 
tbe alljd ester (1 0.2g). This was then treated with trifhioroacetic add in dichloromediane 
(1 .5h, room temp.) to give, after basification of the triflate salt and extraction with 
dichloromethane/melhanol, the piperidine fiee base (6i!8g). 
MS (+ve ion electrospray) m/z 319 (MH+) 

(b) 4-Benzyloxycarbonylainino-l-[(R)-2-hydroxy-2-(6-methoxyqu^ 
piperidine-4-carboxyiic add, allyl ester 

A solution of piperidine (6a) (1.85g, 5.8 mmol) and qjoxide (lb) (1.2g, 5.8 mmol) 
in acetonitrile (10 ml) was treated with lithium perchlorate (0.62g, 5.8 mmol) and stirred 
at room tenqierature for 20h. The mixture was evaporated and ttie residue partitioned 
between dicUorometiiaiie and saturated aqueous sodium bicarbonate solution. The 
dichloromethane extract was dried and evqxnrated to give an oiL Chxomatogr^hy on 
silica eluting witii a methanol/dichloromethane gradient afforded the titie compound as an 
oil (1.6g). 

MS (+ve ion electro^ray) m/z 520 (MH+). 

(c) 4-Ainino-l-[(R)-2-hydToxy-2-(6-methoxyquinolin-4-yl)-ethyl]-pi^ 
acid, propyl ester 
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A solution of (6b) (1 .58g) in edianol (100 ml) was hydrogenated ovor 10% 
palladium on chaicol (O.lg) for 16h. Filtration, evaporation, and chromatogr^hy on silica 
dtutiog wiflt a me^faanoMcMoromeOiane gradient afforded the title compound as an oil 



5 MS(-fveionelectrospn^)m^388(MH+X 

(d) (R>2-(4-Amino<4-hydroxymrth)^q>eridin-l^ 

A solution of ester (6c) (0.52 g, 1 .3 mmol) in tetrahydrofuian (8 ml) was treated at 
O^C with a solution of lithium aluminilun hydride m tetrahydrofiiran (IM; 1 .4 ml, 1 A 
mmol). After Ih aqueous sodium hydroxide (2M, 20 ml) was added and the mixture was 
10 extracted with dichloromethane (30 ml). Drying, evaporation, and chromatogrsphy on 
silica eluting with a methanol/dichloromethane gradient afforded the product as an oil 
(0.24g). 

MS (+ve ion electrospray) m/z 332 (MH+). 

(e) Title oonqpound 

1 5 A solution of the amine (6d) (SO mg) and benzofuran-2-carboxaldehyde (22 mg) 

in didiloromethane (2 ml) was treated with sodium triacetoxyborohydiide (42 mg). After 
0.5h methanol (1 ml) was added followed by sodium boiohydride (20 mg). The mixture 
was partitioned between dichloromethane and saturated aqueous sodium bicarbonate 
solution. The dichloromethane extract was dried and evaporated to give an oil. 

20 Chromatography on silica eluting with a methanol/dichloromethane gradient afforded the 
title compound as an oil (55 mg).Thi8 was convoted to the dioxalate salt (65 mg) by the 
same procedure as for Example 1 . 



5H (CDCls -ftee base): 2.05 (2H, m), 2.60-2.80 (4H, m), 2.85-3.10 (2H, m), 3.50 (2H, 
s), 3.85 (2H, 2), 3.95 (3H, s), 5.55 (IH, dd), 6.55 (IH. s), 7.15-7.30 (4H, m\ 7.35-7.45 
25 (2H, m), 7.52 (IH, m), 7.65 (IH, d), 8.05 (IH, d), 8.80 (IH, d) 
MS (+ve ion electroqiray) m/z 462 (MH+). 

Example 7 (R)-2-{4-[(lH-BeDzimldazol-2-yImethyI)-amino]-piperidin-l-yl} 
methoxyqiiinoliD-4-yI)-etlianol9 dioxalate 



(a)(R>2-(l,4-Dioxa-8-a2a-spiro[4.5]dec-8-yi)-l-(6-methoxyquinolin-4-yl)-ethanol 

[R]-2-(6-Methoxyquinolin-4-yl)oxhane (lb) (470 mg) and l,4-dioxa-8-azaspiro- 
[4,5]-decane (0.33 ml) were dissolved in dry dichloromethane (5 ml) and ytterbium 



(0.53g). 



30 
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triflate (30 inol%) was added The mixture was stined for 6 hours, filtered through celite, 
evirated axid chromatogr^hed on silica gel (dichloromethane then meOianol- 
dichloromethane) to afford the title compound (690 mg). 
MS (4ve ion electrospray) m/z 345 (MH+). 
5 (b) H(R)-2-Hydioxy-2-<6-medioxy-quinoIin-4-yl)-^^ 

The acetal (7a) was cleaved by treatment with SM hydrochloric acid (1 0 ml) in 
acetone (20 ml) at 60 ovemi^t The mixture was basified with sodium bicarbonate 
solution and concentrated Extraction into dichloromethane, ev^oration and 
chromatography on siUca gel (dichloromethane then methanol-dichloromethane) gave a 

10 yellow gum (482 mg) which solidified on standing. Recrystallisation from boiling ethyl 
acetate/hexane afforded the product as a pale yellow solid (220 mg), which by chiral hplc 
was shown to have an enantiomeric excess of >98%. 
(c) Title conq)ound 

A mixture of the ketone (7b) (O.lg), 2-^Diiinometfa^benzimidazole 

IS dihydrochloride salt (73 mg), diisopropylethylamine (45 mg), and 3A molecular sieves 
(O.lg) in methanol (3 ml) was treated with sodium triacetoxyborohydride (0.18 g) and 
stirred for 16h. . The mixture was filtered and ev£q)orated. The residue was partitioned 
between dichloromethane and satiurated aqueous sodium bicarbonate solution. The 
dichloromethane extract was dried and evaporated to give an oil. Chromatography on 

20 silica eluting with a metfaanol/dichloromethane gradient afforded the title con^und as an 
oil (55 mg). This was converted to the dioxalate salt (70 mg) by the same procedure as for 
Example 1. 

5H (CDCI3 " free base) :1.50 (2H, m), 2.00 (2H, m), 2.1-2.6 (4H, m), 2.80 (2H, m), 3.25 
(IH, m), 3.90 (3H, s), 4.20 (2H, s), 5.40 (IH, dd), 7.15.(1H, d), 7.25 (2H, m), 735 (IH, 
25 dd), 7.60 (3H, m), 8.05 (IH, d), 8.80 (lH,d) 
MS (+ve ion electrospray) m/z 432 OMH+). 

Example 8 3K{l-[(R)-2-Hydroxy-2-(6-methoxyquhiolin-4*yI)-ethyl]-piperidin-^ 
ylaiDino}-metbyI)-chroinen-4-oiie, dioxalate 




This compound (43 mg)was prepared from amine (Id) 4-oxo-4H-chromene-3- 
carboxaldehyde by the same procedure as for Example (le). 
MS (+ve ion electrospray) m/z 460 (MH+). 
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Example 9 (R)-2-{4-[(5-Bromo-l H-indol-2-yImetfayi)-aiiimo]-piperidin4-yIH 
methozy-*qiiinoIiii-4-yI>-eth dioxalate 




This compound (14 mg) was prepared from amine (Id) and 5-bromo-lH-indole-2- 
caiboxaldehyde by &e same procedure as for Example (le) 
MS (+ve ion electrospiay) m/z 509 ^IH+). 

Example 10 (R)-l-(^Meflioxy-quuiolin-4-yl)-2-{4-[(l-methyl-l H -beiizimidazoI-2- 
yhnetfay]^ainuio]-piperidin-l-yl}-etha]iol, dloxalate 




This con^jound (43mg)was prepared from amine (Id) and 1-methyl-lH- 
benzimidazol&-2-cacboxaldehyde by the same procedure as for Example (le) 
MS (+ye ion electcoq>ray) m/z 446 (MH+). 

Example 11 (R)-2-{4-[(6*Methoxy-benzothiazoI-2-yhnethyQ-amino]-piperi^^ 
l-(6-methoxy-^uinolm-4-y9"ethanoly dioxalate 




O— CH, 

This conqK)und (43mg) was prq)ared from amine (Id) and 6-methoxy- 
beDZofhiazole-2-carboxaldehyde by the same procedure as for Example (1 e). 
MS (+ve ion electcospray) m/z 479 (MH+). 

Example 12 (R)-2-{4-((4,6-Dmuoro-lH-benzimidazol-2-yImefliyO-am^ 
l-yl}-l-(6-methoxyquinoUii-4-yQ-efhanol» dioxalate 
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(a) (4,6-DifIuoro-lH4)eiizi2mdazol-2-yl)-m^ 

A mixture of glycine (2.0g) and 3,5-difluoro-benzene-l,2-diamine in 5M 
hydrochloric acid (5mL) was heated under reflux for 1 8 hours and evaporated. Sodium 
5 carbonate solution was added to pH 10 and the solution was extracted with 

dichloromethane. The aqueous fiaction was evq)orated to dryness and the residue was 
extracted with 5% medianol in chlorofbmi, dried and evqKsrated to give a foam (0.6g). 
MS (+ve ion electrospray) m/z 184 (MH+). 

(b) Title compound 

10 This was prepared from the amine (12a) (S2mg) and ketone (7b) (0.085g), by the 

method of Example (7c) to afforded the title compound as an oil (63 mg). 
MS (+ve ion electrospray) m/z 468 (MH+). 

iH NMR (CDCli) 5:1.50 (2H, m), 2.00 (2H, m), 2.1-2.6 (4H, m), 2.80 (2H, m), 3.25 (IH, 
m), 3.90 (3H, s), 4.20 (2H, s), 5.40 (IH, dd), 6.75 (IH, brt), 7.05 (IH, br d), 7.15 (IH, d), 
15 7.25, 7.35 (IH, dd). 7.60 (IH, d), 8.05 (IH, d), 8.80 (lH,d) 

This was converted to the dioxalate salt (78 mg) by the same procedure as for Example 1. 

The following conq)ounds (13-15) were prepared by the method of Example 12 

20 Example 13 (R)-2-{4-I(4^Dmuoro-lH-benzimidazo]t-2-yImethyI)-amino^^^ 

l-yl}-l-(6-mefliDzyqiimolin-4-yI)-etfaanol, dioxalate MS (+ve ion electrospray) m/z 468 
(MH+). 

Example 14 (R)-2-{4-[(5,6-Diflaoro-lH-benzimidazol-2-ylmethyQ-amino]-^^^ 
25 l-ylH-(6-metfaoxyqiibiolbi-4-yI)-ethanol, dioxalate MS (+ve ion electrospray) m/z 468 
(MH+). 

Example 15 (R>2-{4-[(5-Flaoro-lH-4>enzimidazol-2-yImethyi)-amm 
yIH-(6-methoxyqainolin-4-yl>Hethanol, dioxalate MS (+ve ion electrospray) m/z 450 
30 (MH+). 

Example 16 (R)-2-{4-[(4,6-DiflQoro-lH-indo(-2-yImethyI)-amlno]-^^^ 
(6-methoxy-qiiinolin-4-yI)-etiianol9 dioxalate 
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F 



(a) M^yl 2,4-diiluoro-a-^docnmamate 

To a solution of 2,4-^uorobenzaIdeliyde (l.Og) and ^yl azidoacetate (3.6g) in 
methanol (25inl) at -5 to -10 ^^C was added a 25% solution of sodium methoxide in 
5 methanol (6.0ml) over 10 min. The mixture was stirred for 2h at this temperature, then 
ovemi^t at room temperature. Ether and ammonium chloride (sat. aqueous) were added 
and the phases were separated The organic phase was washed with ammonium chloride^ 
dried and ev£q}orated to give the azidoest^ (l*43g). 

(b) Methyl 4,6»difhu)zoindole-2-caiboxj1ate. 

1 0 The azidocinnamate (1 6a) (L43g) was heated in toluene under r^ux for 3h. The 

toluene was evaporated and the residue was chromatographed on silica (1:1 
petrol/dichloromethane) to give the indole ester (0.16g). 
MS (+ve ion electrospray) m/z 212 (MH+). 

(c) 4»6-Di£luoroindole-2-caiboxaldehyde. 

15 The ester (16b) (0.15g) in THF (2ml) was treated dropwise with lithium 

aluminium hydride (IM in THF, 0.71ml) at 0 °C. After 1.5h, additional litiiium 
aluminium hydride (0.1ml) was added. After O.Sh the mixture was treated with 8% 
sodium hydroxide^ ethyl acetate and sodium sulphate, filtered and evcq)orated. The 
resulting crude alcohol was dissolved in dichloromefliane (3ml) and stirred with 

20 manganese (E) oxide for 61l Filtration and evaporation of solvent gave the aldehyde 
(90mg). 

MS (+ve ion electrospray) m/z 182 (MH+). 

(d) Tide compound 

The aldehyde (16c) (30mg) and die amine (Id) (50mg) were stirred in 1:1 
25 dichlorometfaaneAn^hanol (4ml) over 3A molecular sieves at room temperature 

overnight Sodium borofaydzide (1 Qmg) was added and die mixture was stirred far 8h. The 

mixture was diluted with diddoromethane, water was added and the phases were 

sq)arated The organic phase was washed witb water, dried and evq>orated. 

Chromatography on silica (5*10% methanol/dichloromethane) gave the tide compound as 
30 the free base (50mg). 

NMR (CDCI3) 5: 1.52(m), 1.99(broad t), 2^0(t), 2.38(t), 2.45-2.65(m), 2.83(dd), 

3.28(bioad d), 3.92(s), 4.00(s), 5.43(dd), 6.38(s), 6.49(td), 6.87(d), 7.18(d), 738(dd), 

7.65(d), 8.04(d), 8.77(d), 8.98(broad). 

MS (+ve ion electrospray) m/z 467 (MH+). 
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A solution of the free base in dbloroform was treated with 2 molar equivalents of oxalic 
acid (0. 1 M solution in etfier). The resulting precipitate was washed with ether and dried 
to give the dioxalate salt 

5 Example 17 (R)-l-(^Methoxy-qiiinoliii-4-yI) -2-{4-[(lH-pyrrolo[23.b]pyridme-2- 
ylmethyl>-aiiiino]-piperidin-l-yl}-efhaiiol, dioxalate 




(a) 7-Azaindole-2-caitoxylic acid. 

A solution of 7-azaindole (2.0g) in THF (30nil) was cooled to --70 ''C and n-butyl 
10 lidiium (1.6M m hexanes, Ihlml) was added dropwise. After 0.5h at -70 ^^C, carbon 
dioxide was bubbled throu^ for 10 min, followed by 10 mih stirring. The mixture was 
allowed to warm to 0 °C and the mixture was evaporated under vacuum to proximately 
half-volume. Fresh THF (15ml) was added, the mixture was cooled to -70 ''C and t-butyl 
lithium (1 .7M in pentane, 10.5ml) was added dropwise. After stining for Ih at -70 **C, 
15 carbon dioxide was bubbled throu^ for 10 mm followed by stining for 30 miiL Water 
(1.2ml) was added and the mixture was allowed to warm to room temperature before 
pouring mto saturated ammonium chloride. The aqueous solution was washed with ether, 
filtered and acidified to pH3,5. The white precipitate was collected and dried to give the 
acid(2.38g). 
20 MS (4ve ion electrospray) m/z 163 (MH+). 

(b) Metihyl 7-azaindoIe-2-caiboxylate. 

The add (17a) (l.Og) was partially dissolved inDMF (2Qml) and medianol (2ml) 
and treated drqywise with trimethylsil^diazcMnettiane (2M in hexanes, 3.1ml). The 
mixture was stirred ovemigjit then evaporated. C3iromatography on silica (0^20-50-100% 
25 ethyl acetate/hexane) gave the ester (0.35g). 
MS (+ve ion electrospray) m/z 177 (MH+). 

(c) 7-Azaindole-2-carboxalddiyde. 

This was prepared (74%) fix)m ester (17b) by the metiiod of Example 16c. MS 
(+ve ion electrospray) m/z 147 (MH+). 
30 (d) Title compound. 

Tbis was prepared fiom aldehyde(17c) and amine (Id) by the method of Exanq>le 
16d Chromatography on silica (5% me&anol/dichlorometfaane) gave the free base (35%). 

NMR (CDCh) 5: 1.51(m), 1.99(broad t), 2.18(t), 2.38(t), 2.50(m), 2.61(m), 2.80(dd), 
3.25(broad d), 3.91(s), 4.07(s), 5.42(dd), 6J0(s), 7.05(dd), 7.16(d), 7.35(dd), 7.63(d), 
35 7.84(d), 8.03(d), 8.28(d), 8.78(d), I0.03(broad). 
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MS (+ve ion electrospray) miz 432 (MH+): 

The firee base was converted mto the dioxalate salt by tiie method of Example 16. 

Example 18 (R>-l-(6-Meflioxy-[l,5]naphthyridhi-4-yI) -2-{4-[(qii]noxaIln-2- 
5 ylmethyI)-aniino]-piperidiii-l-yI}-ethanol, dimetbanesulphonate 




(a) Qumoxaline-2-caiboxaldehyde. 

This was prepared fiom methyl quinoxaline-2-carbo3i7late by flie method of 
Example 16c, and used without purification. 
10 This compound can also be prq)ared by oxidation of 2-methyiquinoxaline witfi 

selenium dioxide, as described by Landquist et. al J. Chem. Soc. 2052 (1956). 

(b) 4-Hydioxy-6-methoxy-[l,5]-naphthyridine 

5-Amino-2-methoxypyridine (55g, 0.44mol) in methanol (1000ml) with methyl 
propiolate (40ml, 0.44mol) was stkred for 48 hours, then evirated and the product 
15 purified by chromatograpliy on silica gel (dichloromethane) followed by recrystallisation 
fiom dichloiometfaane-hexane (44.6g, 48%). 

The unsaturated ester (10.5g, O.OSmol) in wann Dowthenn A (SQml) was added over 3 
minutes to refluxingDowtherm A, and after a finther 20 minutes at reflux the mixture 
was cooled and poured into edier. The predpate was filtered to give the title compound * 
20 (6.26g, 70%) 

(c) Bn>mon[iethyK6-methoxy*[l,5]-n^hthyridin-4-yl)-k^ne 

The n^fadiyridine (18b) (lOg, O.QSTmol) in dichloromethane (200ml) containing 
2,6-lutidine (9.94ml, 0.086mol) and 4Hlhnedi}daminopyridme (O.OTg, 0.0057mol) was 
cooled in ice and treated with trifluoromefhanesulfbnic anhydride (10.5ml, 0.063mol). 
25 After sthring for 2^ hours flie mixture was washed with saturated ammonium chloride 
solution, dried, evirated and purified on silica (dichloromethane). The tiiflate (13.2g, 
0.044mol) in DMF ^OOml) with triethylamine (12ml, 0.086mol) but}d vinyl eOi^ (22ml, 
O.lTmoI), palladium (II) acetate (0.97g, 0.004teiol) and 1> 

bis(diphen^hosphino)propane (1.77g, 0.0044mol) was heated at 6(PC for 3 hours dien 
30 evaporated and chromatographed on silica gel (dichloromethane) to give a yellow solid 
(10.7g,95%). This was dissolved in THF (250ml), water (40ml) and treated with - • 
bromosucdnimide (7.4g.0.042 mol) fi)r 1 hour, then evq>orated and chromatogr^hed on 
silica gd (didilorom^hane) to give the ketone (10.42g, 98%). 

(d) (R)-2-Bnmio-H6-meihoxy-[l,5]-naphthyridin-4-yl)ethanol 
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The ketone (1 8c) (6.6g, 0.023mol) in toluene was treated with (+)-B- 
cmoiodiisopinocamphenylborane ((+)-DIP-cM (12g, 0.037mol) and stirred 
ovemigjit, them diethanolamine (15g, 0.14mol) added and the mixture stiired for 3 hours, 
filtered and evirated. Chromatogr^hy on silica gel (ethyl acetate-hexane )gave a 
5 white solid (4.73g, 73%). 

(e) (R>2<6-Meflioxy-[l,5]-n^hthyridiiHl-yl)oxirane 

The alcohol (18d) (4.8& 0.017mol) in methanol (2Qml) was stined with potassium 
carbonate (2.6g, 0.01 9 mol) for 1 hour, then evirated and chromatographed on silica 
gel (ethyl acetate-hexane-dichloiometiiane) to give a solid (3,14g, 92%)^ (91% ee by 
10 chiralHPLC). 

MS ("We ion electroq)ray) m/z 203 (MH+). 

(f) (R>l-[2-Hydroxy^2-(6-methoxy-[l,5]naphthyridine-4.yl)]e^^ 

This was prepared fiom oxirane (18e) by the Method of Example (lc,d). 

(g) Title Conq>ound 

15 This was prq>ared fiom the aldehyde (18a) and the amine (18£) by the method of 

Example 16d. Chromatogrq)hy on silica (10% metfaanol/dichloiometfaane) gave fhe fiee 
base (54%). 

NMR (CDCla) 5: 1.61(m), 2.03(biDad t), 2.22(t), 2.42(dd), 2.68(m), 2.86(broad d), 
3.09(dd), 3.30(broad d), 4.03(s), 4.23(s), 5.73(dd), 7.11(d), 7J8(m). 8.09(m), 8^0(d), 
20 8.78(d), 8.91(s)- 

MS (+ve ion electrospray) m/z 445 (MH+). 

The firee base was dissolved in chloroform and treated with 2 molar equivalents of 
methanesu^homc acid (O.IM in ether) to give the dimethanesulphQaate salt 

25 Example 19 2K{l-[(R)-2-Hydroxy-2-(6.methoxyHiDinolI]i^yl^ piperidin-4* 
ylamino}-methyI)-qiiinolin-8-oI, dioxalate 




Thiswas prepared firom 8-hydn>xyqwnoline-2-caiboxaldehyde and amine (Id) by 
the method of Example 16d CSiromalogr^hy on silica (10-20% 
30 metfaanol/dichlorom^iane) gave tfie firee base (53%). 

NMR (CDQa) 5: 1.62(m), 2.Q2(broad t), 2.22(t), Z41(t), 2.52(dd), 2.69(m), 2.83(dd), 
3.28(broad d), 3.92(s), 4.16(s). 5.41(dd), 7.18(m), 731(m) 739(m), 7.48(dX 7,63(d), 
8.03(d), 8.1 l(dX8,77(d) 
MS (+ve ion electrospray) m/z 459 (MH+). 
35 The fiee base was converted into ^e dioxalate salt by die mediod of £xanq)le 20 
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Example 20. (R)-2-{4-[(Be]izo[l^^]thiadiazol-5-yImetfayl)-aiim 
(6-methoxy-qiiinoUii-4-^|)-ethanol, dioxalate 




5 (a) Benzo[l A3]fhiadiazole-5-carboxaldehyde 

This was prepared from mediyl benzo[i;2,3]tbiadiazole-5-carboxylate (0.291g) by 
title method of Exaotple 16c, (except that the alcohol was stirred with manganese (0) 
oxide ovemi^) and used without putificatiQa. 
(b) Title Confound 

10 Thiswasprq)aredfomthedddiyde(20a)andtheaniine(ld)bythemeftod^^ * 

Example 16d. Chiomatogrq)hy on silica (10% mefhanol/dichloromelfaane) gave the fiee 
base as a foam. 

NMR (CDCI3) 8: 1 .60-1.90(m), 2.03(broad t), 2^5(t), 2.38 - 2.70(m), 2.86(broad d), 
3.09(dd), 330(broad d), 3.95(s), 4.1 l(s), 5.47(dd), 7.18(d), 7.38(dd), 7,65(d), 7.75(d). 
15 8.09(m), 8.05(m), 8.60(s), 8.78(d). 

MS (+ve ion electiospray) miz 450 (MH+) 

The fiee base was converted into the dioxalate salt (45 mg) by the method of Example 16. 

Example 21 (R)-l-(6-Medioxy-quinolin-4-y0 -2-{4-[(qainoxalin>2-ylmethyI)-amino]- 
20 piperidm-l-yQ-eihanol, dioxalate 




This was prepared fiom alddiyde (18a) by the method of Sample 16d 
ChromatogrEq;>hy on silica (10% methanol/dichloiomettiane) gave the fiee base (38%). 
*H NMR (CDCI3) 5: 1.62(m), 2.05(broad t), lOMfy, 2.43(t), 2.52(dd), 2.69(m), 2.85(dd), 
25 330(hn)ad d), 3.92(s), 4.22(s), 5.43(dd), 7.18(dX 7.37(dd), 7.65(d), 7.78(m), 8.03(d), 
8.10(m), 8.78(d), 8.92(s). 
MS (+ve ion electiospray) mIz 444 (MH+). 

The free base was converted into the dioxalate salt by the method of Example 16. 

30 Example 22 (R)-l-(6-MethoxyHiainolin-4-yl)-2*{4-[(l-H-pyiTolo[3,2-b]p 
ylmediyl>-amino]-plperidin-l-yl}-ethano]9 dioxalate 
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(a) lH-P>TTolo[3^4)]pyridin-2-carboxaldehyde 

Tliis was prepared ftom methyl lH-pyrrolo[3^-b]pyridin-2-caiboxyIate (OJg) and 
5 ' amine (Id) by the method of Exanq>le I6c, (excq)t tiiat the alcohol was stitredwith * 
manganese (D) oxide oveniiilit) and used without purification. 

(b) Title Conqiound 

This was prepared fiom the aldehyde (22a) and the amine (Id) by the method of 
Example 16d. Chiomatogn^hy on silica (10% meflianol/dichloromethane) gave the free 
10 base as a foam* 

NMR (CDCI3) 5: 1.50(m), 2.00(broad t), 2.19(t), 238(t), 2.42- 2.68(m), 2.81 (broad d), 
3,36(broad d), 3.90(s), 4.09(s), 5.41(dd), 6.04(s), 7.06(m),7. 18(d), 7.38(dd), 7.60(m), 
7.60(m), 8.09(mX 8.05(d), 8.41(m), 8.78(d), 9.15(s).. 
MS (+ve ion electrospray) m/z 432 (MH+) 
15 The free base was converted mto the dioxalate salt (69mg) by the method of Example 16. 

Example 23 2-({l-[(R)-2-Hydroxy-2-(6-methoxy-[l,5]naphthyridin-4-]i>^ 
piperidin-4-ylamino}-methyI>-quinolm-8-oI, dlmetfaanesulphonate 




20 This was prepared from 8-hydroxyquinoline-2-caiboxaldehyde and ttie amine 

(18f) by ^ method of Example 16± Chromatography on silica gel gave the free base. 
^HNMR(CDCl3) 8: i;49-1.73(m), 1.92-2.10(m), 2.1-2:25(m), 2.31.2.48(m), 2.60- 
2.74(m), 2.69(m), 2J8.2.81(m), 3.09(dd), 3-25-338(m), 4.02(s), 4.16(s), 5J3(dd), 7.05- 
7^m), 7.26-734(m) 7J6-7,48(m), 7J9(d), 8.09(d), 8^0(d), 8J7(d) 

25 MS(+veionelectroqn:ay)m/z460(MH+). 

The free base was converted into the dimethanesn^hoiiate salt as fr>r Example 18. 

Example 24 (R>2-^4-[(4-FIaoro-lH-4>enzinudazol-2-:^eihyO^^ 
ylH*(^n^tho3qK4uinolin<-4-]i)-efhanol, dioxalate 
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(a) 3-Fluoro-benzene-l^-diaimne 

A solution of 2-fluon>-6-mtro-phenylamme [KJL, Kirk and LA. Cohen J. Org. 
Chem. 34, 384-389 (1969)] (1.05g) in ethanol (50ml) was hydrogenated over 10% 
palladium on caibon (O.Sg)» filtered and evaporated to give a brown solid, used without 
5 purification. 

MS (+verioii electrospray) m/z 127 (MH+). 

(b) ' (4-Huoro-lH"benriniidazol*2-yl)-methylamm 

A mixture of gilycine (7.0g) and 3-fiuoro-benzene-l,2-diainine (28a)in SM 
hydrochloric acid (SmL) was heated imder reflux for 20 hours and evaporated. Sodium 
10 carbonate solution was added to pH 10 and the solution was extracted with 

diciiloiomethane. The aqueous fraction was evaporated to dryness and ^e residue was 
extracted with 10% methanol in chloroform, dried and evaporated to give a foam (O.S3g). 
MS (+ve ion electrospray) m/z 166 (MH+). 

(c) Title compound 

IS This was prepared firom the amine (24b) (93.Smg) and recrystallised ketone (7b) 

(0.17g), by die method of Example (7c). Purification on silica gel (2-15% methanol- 
dichloromethane) afforded the tifie conspound as an oil (0.1Q2g). 
MS (+ve ion electrospray) m/z 450 (MH+). 

1h NMR (C3)Cl3) 8:1.50 (2H, m), 2.00 (2H, broad t), 2.10-2.60 (4H, m), 2,80 (2H, broad 
20 dd), 3.25 (IH, broad d), 3.90 (3H, s), 4.20 (2H, s), 5.41 (IH, dd), 6.95 (IH, m), 7.15 (2H. 
m), 7.35 (2H, m), 7,62 (IH, d), 8.05 (IH, d), 8.80 (lH,d) 
This was converted to the dioxalate salt (0.13g) by the.method of Example 16. 

Example 25 (R)-2-{4-[(^eiuEotliiazol-2-yIm^^ 
25 mettioi7-qiiino]iii-4-^)-efliaBol» dioxalate 



(a) 2-Chloiom^yl-beDzoduazole 

This was prq>ared fixm 2-amino-benzenethiol by the method of B.C. Mylari et al 
30 [Syn. Commun. 19, 292M (1989)] 

(b) Title conq)ound 

A solution of the anune (Id) 0.2g) and 2-chloromethylbenzothiazole (25a) 
(0.122g) in dry DMF (3mO containing diisopropyietfaylamme (0.2ml) and potassium 
iodide (4 crystals) was stirred atroom teoqperature for 18h and evaporated to dryness. 
35 Sodium bicarbonate solution was added and the mixture was extracted widi 
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dicWoromethane, washed with water and dried over sodium sulf^ The product was 
chromatographed on silica gel (2-5% metfaanol-dichloromethaiie) to afford a foam 
(0.066g). 

MS (+ve ion electrospray) m/z 449 (MH+). 
5 Ih NMR (CDCI3) 8:1.55 (2H, m), 2.05 (2H, broad t), 2.15 - 2.75 (4H, m), 2.85 (2H, 
broad dd), 3.30 (IH, broad d), 3,91 (3H, s), 4.29 (2H, s), 5.48 (IH, dd), 7.19 (IH, d), 7.40 
(3H, m), 7:65 (IS, d), 7.90 (IH, d),-8.00 (IH, d), 8.04 (IH, d), 8.78 (IH, d) 
This was converted to the dioxalate salt (0.09g) by tiie method of Exanq>le 16. 

10 Example 26 (R)-2-(4-{[(R>H2,3-Dihydro-[l,4]dioxino[2,3-lpyridin-3-^^ 
amino}-p]peridin-l-yO-l-(8-IIaoro-6-methoxy-qiilnolin-^ 




(a) 8-Fh2oro-6-methoxy-qu]nolin-4-ol 

2-Fluoro-4-methoxy-i)heii^aniine (3.80g, 26.7mmol) and methyl pnq)iolate 
15 (237ml, 0.267mol) in methanol (lOQml) was sttrred for 72 hours at room teiiq)erature, 
then heated at 50**C for 24 hours . It was evaporated and the product purified by 
chromatography on silica gel (dichloromethane) to give a solid (1.66g), a portion of 
which was recrystallised fiom dichloromethane-hexane. 

The unsaturated ester (0.96g) in warm Dowtherai A (5ml) was added over 3 minutes to 
20 refh]xingDowfhenmA(15mO,aiulafiBrafiiraxer20minut^ 

cooled and poured into ether. The pre(^)itate was ffltored to give the title conq^ 
(0.5Qft61%). 

(b) 1,1,1-TrifhiorcMnethanesulfimic add 8-fiuoro-6-medio7£y-quinolin-4-yl ester 

The quinolinol (26a) (0.48g) and dimettiylanunopyridine (0.03g) in 
25 dichloTom^hane (20ml) and 2,6-hitidine (0.48ml) was treated dropwise with triflic 

anhydride (0.48ml) and tiie mixture was stirred at room temperature for 4 hours. It was 

washed with saturated ammonium chloride, dried, ev^)orated, and chromatographed on 

sihca gel (dichloromethane) to afford a yellow solid (0.69g). 

MS (+ve ion electrospray) m/z 326 (MH+). 
30 (c) 2-Bromo-l-(8-fiuaro-6-m^hoxy-^uinolin-4-^)-ethanone 

The triflate (26b) (19.1g) was converted to the bromometfayl ketone (8.6g) by the 

method of Example (18c). 

MS (+ve ion electroqmy) m/z 298/300 Q4H+). 
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(d) 8-Fluoio-6-methoxy-4-(R)-oxiran^'KluinoIine 

The bromomethyl ketone (26c) (8.6^ was converted to the oxirane (1.04g) by the 
methods of Examples (18d,e). 
MS (+ve ion electrospray) m/z 220 (MH+). 
5 (e) l-[(R>2<8-Fluoio-6Hnethoxy'Kiiim 

This was prepared fiom oxirane (26d) (1.04g) by the Method of Example (7a,b) to 
give the ketone (l.lg) as a foam: 
MS (+ve ion electrospray) m/z 319 (MH+). 

(e) Title compound 

10 This was prepared 6om k^one (26e) (O.lOg) and C-[(R)-l-(2,3-Dihydro- 

[l,4]dioxino[2,3-b]pyiidin-3-yl)]-methylamine [C. Comoy et al Med. Chem. Res. 6, 392- 
399 (1996)]) (0.055g) by the method of Example (7c). Purification on silica gel (2-10% 
methanol-dichloromethane) afforded the tide con^>ound as a Jfoam (0.093 g). 
MS (4ve ion electrospray) m/z 469 (MH+). 

15 *H NMR (CDCI3) 8: ISO (2H, m), 1.95 (2H, broad t), 2,20-2.60 (4H, m), 2,80 (2H, broad 
dd), 2.95 (2H, m), 3.25 (IH, broad d), 3.90 (3H, s), 4.10 (IH, m), 4.28 (IH, dd), 4.45 (IH, 
m), 5.40 (IH, dd), 6.88 (IH, m). 7.00 (IH, s), 7.12 (IH, dd), 7.25 (IH, dd), 7.70 (IH, d), 
7.82 (lH,m), 8.80 (lH,d) 

This was converted to the dioxalate salt (0.131g) by the method of Example 16. 

20 

Example 27 l-{4-[(8-Hydn)xy-quinolin-2-yImethyI)-ammo]-piperidin-l-^^^ 
methoxy-qainoIin-4-^)-ethanone^ oxalate 




(a) (6-Methoxy-quinolin-4-yl)-acetic acid ethjd ester 

25 6-Melhoxy-4-methyl-qmnoline (0.791g, 4.572mmol) was dissolved in anhydrous 

die&yl ether and cooled to O^C under an argon atmosphere. To the stirred mixtme was 
added sodamide as a 50% w/w shmy in toluene (0.36g, 4.57mmol). The resulting shiny 
was allowed to warm to room temperature and was stirred fin: Ihour. To tins was added 
diethjdcarbonate (0.28ml, 2.29mmol). The reaction mixture was then stirred at reflux for 

30 10 hours after which time it was quenched with water (2ml). The mixture was partitioned 
between ethyl acetate (2xl00ml) and water (20ml). The organic phases were combined 
and dried over magnesium sul&te. The volatiles were removed under reduced pressure 
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and ttie residue subjected to purification on silica gel using an ethjd acetate-hexane 
gradient This provided the desired product as a brown oil (90mg, 7%). 
MS (APCI+) m/z 246 (MH+). 

(b) {l-[2-<6-MethoxyHiumoIin-4-yi)-et^ acid tert-hutyl 
ester 

The ester (27a) (9Qmft 0.367mmol) was dissolved in a mixture of tetrahydrofiiran 
and water (3:1, 3ml) and sodium hydroxide (44mg, LlQmmol) was added The sblulida"" 
was sthied at room tenq)OTture for 1 0 hours and then tiie solvent was removed under 
reduced pressure. The residue was re-dissolved in aqueous hydrochloric acid (IN, 5ml) 
and then the solvent ranoved in vacuo. The residue obtained was dissolved in N, iV- 
dimethjd&imamide (3ml) and to this was added 0-(7-a2abenzotriazol-l-yl)-iV;jsrjsrVAr'- 
tetramethyluromum hexafluorophosphate (139mg, 0.367mmol), piperidm-4-)d-carbamic 
acid tert-hutyl ester (8Qmg, 0.404mmol) and diisopropylelhylamine (0.19ml, l.lOmmol). 
The resulting solution was stirred at room temperature for 10 hours. The solvent was then 
removed under vacuum and the residue partitioned between ethyl acetate (2xlOQnil) and 
water (2Qml). The organic phases wore combined and dried ovct magnesium sul&te then 
concentrated under reduced pressure. The resultant oil was purified on silica gel nsitig an 
ethyl acetate-hexane gradieoL This provided the desired conqioimd as a white solid 
(139mg, 95%). 

MS (APCI+) m/z 400 (MH+). 

(c) Tifle corqpound 

The amide (27b) (177mg, 0.444inmol) was dissolved in dichloromethane (2ml) 
and tdfhioroacetic acid (1ml) was added. The resulting solution was stirred at room 
temperatnre for 2 hours atenniiich time flie volatiles were TgmrtvRf^ ffn<f(y redncfd 
I»essure. The residue was dissolved in dichl(»omethane and methanol (3:1, 3ml) and 4A 
molecular sieves were added (Ig). To the sobtion 8-hydroxy^uinoIin&-2-carbaxalde!^ 
(77mg, 0.444mmol) was added and allowed to stir at room Umpetatate under argon for 
10 hours. Sodium borohydiide (34m& 0.888mmol) was tihen added to flie reaction 
mixture and stirred for a further 3 hours at room temperature. The mixture was quendied 
by the addition of watw (2ml). The volatiles were rranoved in vacuo and the residue 
partitionBd between ethyl acetate (2xl00ml) and water (20ml). The organic phases were 
comlnned and dried over magnesinm snl&te. The solvent was removed under reduced 
pressure and the lesidne purified on silica gel usmg a dichloromeihane-mdhanol gradient 
This provided tiie desired compound as a cotouriess oil (17m& 8%). 
»H NMR (CDQa) 8: 1.40-1.60 (4H, m), 1.85-2.00 (2H, m), 2.75-3.00 (2H. mX 3.16 (IH, 
m), 3.81 (IH, m). 3.97 (3H, s). 4.13 (2H, s), 4.17 (2H, s). 4.45 (IH, m), 7.19 (IH, dd). 
7.30 (2H, m), 7.34 (IH, dX 7.52 (2H, m), 7.56 (IH. dd), 8.13 (IH, d), 8.91-8.95 (2H, m). 
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MS (APa+) m/z 457 (MH+). 

The oxahte salt was generated in a manner simUar^ 1. 

Example 100 (R>2-{4-[(BenzotUazol-S-ylmeihyO-a]nino]-pipe 
5 metiioxy-qi]i]iolin-4-yl>^ttianol, dioxalate 




(a) Benzotfaiazole-S-carbox)iic acid 

4-Chloro-3-nitro-benzoic acid (22g) was suspended in water (750ml) containing 
sodium bydroxide (4.33g) and sodium sulfide hydrate (32g) was added and the mixture 

10 was heated under reflux for 24 hours. It was neutralised with 5M hydrochloric add and 
extracted with ediji acetate to aflford a foam (13.5g), which was heated under reflux m 
formic add (300ni0 containing zanc dust (1.5^ for 6 hours. The reaction mixture was 
cooled, filtered and evaporated and the residue was diluted with water, adjusted to pH 6.5 
and evqwrated to dryness. ItwaschromatographedonsiKcagel (methanol- 

1 5 dichloromethane then m^hanol-ethyi acetate) to give the product (1 0.4g). 
MS (-ve ion electrospray) m/z 178 (M-H)". 

(b) Benzo1hiazol-5-yl-methanol 

The add (100a) (0.53g) in tetrahydrofuran (20ml) and triethylamme (0.49ml) was 
cooled to 0**C and &obutylchlorofi)rmate(0.42nil) was added ^ . 

20 was stined at O'^C for 1 hour, when it was filtered into a stirred solution of sodium 

borohydride(0Jt4g)iniceAvater(50naJ). The mixture was stirred at tf*C for 6.5 hour, 
neutralised widi 2M hydrochloric add, evqxsrated to half volume, and extracted with 
dichloromethane. The organic fi-action was dried, ev^Kjrated to dryness and 
chromatographed on silica gel (eth)1 acetate) to give the alcohol (0.345g) 

25 MS (+ve ion electrospray) m/z 1 66 (MH)* 

(c) Benzofhiazole-5-cazboxaldehyde 

A stkred sohxtion of the alcohol (100b) (0.61g) in dichloromethane (25ml) was 
treated widi manganese dioxide (3 .6g) for 1 8 hours and was filtered and ev^orated to 
give a solid (0.505g). 
30 MS (+ve ion electrospray) m/z 164 Q4Hf 

(d) Title compound 

A sohition of tfieamme (Id; 94% ee) (0.70g) and carboxaldehyde (100c) (0.505 g) 
in dichloromethane (1 5ml) and methanol (1 5ml) was treated witii 3 A molecular sieves 
and the mixture was stirred at room tenq)erature for 18 hours. The mixture was treated 
35 with sodium borohydride (140 mg) in portions and after 18 hours tiie solution was diluted 
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with water, extracted with dichlorometiiane and chromatogr^hed on silica gel (mefhanol- 
dichloromethane) to afford the free base of the title compound as an oil (0.5S9g). 
5H (CDQa): 1.50-2.10 (6H, m), 2^0-2.70 (2H, m), 2.85 (2H, m), 3.30 (IH, m), 3.90 
(3H, s), 4.05 (2H, s), 5.45 (IH, dd), 720 (IH, d) 7.35 (IH, dd), 7.48 (IH, d), 7.62 (IH, d), 
5 7.90 (IH, d), 8.05 (IH, d), 8.10 (IH, s), 8.75 (IH, d), 9.0 (IH, s). 
MS (+ve ion electrospray) m/z 449 (MH*). 

The' dibxalate ^t was prepared by the'same method as* for Example 1 . ' 
The following Examples were prepared by analogous methods. 



10 A: by method of Example 16 
B: by method of Exanq)le 7 
C: by mettiod of Example 25 





Method 


salt 






of 


AYdlozalate 


1 JL J 

R 




^thesis 


BZdimesi^ate 






Rtrihydrocliloride 


50 


A 


AY 


4J-difluoro-lH-iiid(il-2-^ 


51 


A 


AY 


7-iiitro-lH-indol-2-vl 


52 


A 


AY 


4-fluaro-lH-iiidol-2-yl 


53 


A 


AY 


1 tT-pynmlnp^3 AJpyriHfn Ayl 


54 


A 


AY 


4-chloro-lH-indol-2-yl 


55 


A 


AY 


2-chloio-qainolin-3-yl 


56 


A 


AY 


3-]nethyl-benzofbiaiL-2-yl 


57 


A 


AY 


5-fluaro-lH-ii]do]r2-yi 


58 


A 


AY 


isoqiiiiioHn-3-yl 


59 


B 


AY 


23-dilQ^drobaizo[l»4]dioxni-2-^ 


60 


A 


AY 


beiizo[b]fl]ioplie!ii-2-yl 


61 


A 


AY 


5Ha3ethyIbeiizol3iiopheii'2--yl 


62 


A 


AY 


5,7-di£!uaro-lH-iiidal-2-^ 


63 


C 


AY 


bea2xncazol-2-yl 


64 


A 


AY 


6-diloro-lH-ittdol-2>yl 


65 


C 


DZ 




66 


A 


AY 


6-cyano-lH-indol-2-yi 


67 


C 


AY 


4,5-difhunobaizoxazol-2-yl 


68 


A 


AY 


5-iiifaro-lH4iidol-2-^ 


69 


C 


DZ 


inudazo[l^-aIpyzidiii-2-yl 


70 


A 


AY 


3,6-dichloxo-lH-iiulo]-2-yl 
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71 


A 


AY 


lH-mdol-6-yl 


72 


A 


AY 


5-clxloro-lH-iadol-2-)i 


73 


C 


AY 


3H-qukazolin-4-one-2-yl 


74 


C 


DZ 


6,7-4ifluoio-3H-quinazoliD-4-<me-2->^ 


75 


A 


AY 


7-inetfao3Q4)ciizofiiiBZi-2-yl 


76 


C 


AY 


5-fliiaro-benzaxazol-2-yl 


77- 


A* • 


AY- 


5-m0dioxy-beiizofi]ian-2-yl 


78 


C 


DZ 


5-£IuQro-3HHpiiiiazolmr4-ozi&-2-yl 


79 


A 


DZ 


baizo[l,2,5]-oxadiazol-5-yl 


80 


A 


AY 


5-trijQiiaron]ethoxy-lH-mdol-2-yl 


81 


C 


AY 


6-fhxor(>-benzoxazol*2*yl 


82 


C 


AY 


oxazolo[4^-b]-pyiidin-2-yl 


83 


B 


DZ 


3H-iinidazo[4^b]-pyridin-2-yl 


84 


C 


AY 


6-fliiaro-izmda2»[l ,2'^]pyddiDr2-)d 


85 


a 


R 


2-hydraxyqiiinolji^3-yl 


86 


A 


AY 


4-beiizyloxy-lH-in(io]-2-yl 


87 


b 


DZ 


4-]^dtoxy-lH-indol-2-;^ 


88 


A 


AY 


7-ixiethaxiesu^hoiiyl-lH-iiu!ol-'2-yl 




c 


AY 


1,1 1 in iniriLri^ 1 y^^oj ~y jrx miivm rju^y i 


90 


A 


AY 


2-inethyi[l »8]-iiapIithyndixi&-3-yl 


91 


A 


AY 


5-beDzyloxy-lH-Didol-2-yl 


92 


A 


AY 


3-fhioro-/^Hiidol-2-3d 


93 


A 


AY 


beiizo[l,2»5]tiiiadiazol-5-yl 


94 


B 


DZ 


3-CK>^3-I>3o^dn>41,4]dioxi^ 


95 


A 


AY 


84Eydraa^qaifioxalin-2»yl 


96 


A 


AY 




97 


A 


AY 


6-chlozD-7/r-pyxrolo[23-b]pyndin-2-yl 


98 


A 


AY 


5-]]ydiO3^qum0xa]m-2-yl 


99 


A 


AY 


pyraaM)lo[l,5-a]pyridin-2-yl 


101 


A 


AY 


3-fhioropyrazolo[l ,5-a]iyyridm-2-)d 


102 


A 


R 


84!ydimy^2H-isoqiiixioIiii-l-one-3»yi 


103 


C 


DZ 


pyrido[l,2-4i]pyimndiii-4-oz]e-2-yl 


104 


A 


AY 


6-fli]oix>pyrazolo[l,5-a}pyndm-2-yl 


105 


B 


AY 


4-3ritro-7frbCTizhTridaTOl-2-yl 


106 


B 


AY 


4-fl]iaio-/^4)en2dniidazol-2-yl 


107 


A 


AY 


5-tri£bio]:omeffayl4hieiu>[3»2-b]p^ 


108 


C 


DZ 


7-fIuoro-3*m^iyi-5/rKiaiimzolm-4-Qne»2-yl 


109 


A 


AY 


iimdazo[l»2-b]pyiidazm.2-yl 


110 


C 


AY 


qQiziazolin-2'yl 


111 


A 


AY 


qamoxalin-6-yl 
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112 


C 


AY 


7-fhioxo-qiiinazolni-2-yI 


113 


B 


AY 


3-(R,S)-3,4-difaydio-2H-4)eiizo[l,4]1iiiazi^ 


114 


A 


AY 


7-ba3zyloxy-i/^iiuiol-2-yi 


115 


A 


AY 


benzo[ly23]tbiadiazol-6^yl 


116 


c 


DZ 


fhiaOT>lnPj2-a]pyriTniflin-S-nn^7-yl 


117 


B 


AY 


^iiazolor5,4-blpyiidin-2-yl 


118 

* AO 


A 


AY 


U YUUU 1 X J J 1 rjr 1 IHII'fli 1 *f ^ rl 1^ ^ J * 


119'" 


A * ' 


AY 


I'^i^dpyl-i^-beaizuti^^ 


120 


B 


AY 


4-(7aiiD-7^<-beiiziimdazol-2-yl 


121 


C 


AY 


6-chloTO-iimdazo[l ,2-b]pyridazme-2-yl 


122 


A 


AY 


J//-bei]zotiuazol-2-one-5-yl 


123 


B 


DZ 


3<SH2,3-dihydro-[l,4](tioxmo[23-b]pyndi^ 


124 


A 


AY 


5-dilozD-3Zf*beazoaxazol-2-oiie-6-yl 



^ Prepared fiom Example SS by heating in SM HCl/dioxan (1:1) under reflux for 18 hours 
Pr^ared fipm Example 86 by hydiDgenation over palladium/carbon 



Example 150. 4-[(4,7'»Difluoro-l-H~indoI-2-ylmefhyO-ammo]-piperidin^^ 
add (8-fliioro-6-metiioxy-qamolin-4-yl)-amide9 oxalate 




5 (a) 8-Fluoro-6-me11ioxy-quiiu>l]nr4-ylaD3ine 

A solution of the trijQate (26b) (0.69g) in pyridine (IQml) was treated with n- 
prop)4aminehydn>cfal0iide(lJ2g) and the mixture heated at The 
reaction mixture was evaporated, disolved in 0.05M HCl , washed widi dichloromethane, 
basified with sodium hydroxide solution and re^xtracted with dichloromethane. The 
10 combined organics were dried (Na2S04), evaporated, and chromatogn^hed on sitica gel 
(2-5% methanol in dichloromethane) to afford an orange solid (l.Og). 
MS (+ve ion electrospray) m/z: 193 (MH^. 

(b) 4-(l-hnidazolylcaibo]qd)amii^ 

A suq>ensiQn of the amine (150a) (0213g) in eflianol-fiee chloroform (5 ml) was 
15 treated with 4-N,N-dimetfa^laminq)yddine (0.153g) and l,r-caibonyl diimidazole 

(0.246g) for 5.5 hours and die reaction nuxtiue was filtered, evqiorated to dryness, and 
used without purification. 

(c) [l-(8-Ftuoro~6-methoxy-^uinolin-4-ylcarbamoyl)-piperidin-^ acid teri- 
butyl ester 

20 To a stirred solution of the imidazolyicarbonyl con^und (150b) in anhydrous 

DMF (3ml) was added 4-rerr-butoxycaibonylaminopq)^dine hydrochloride (0.26g) and 
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potassium caibonate (0. ISg). The mixture was heated at 70^C for 12 hours, then cooled, 
filtered and evirated. The residue was dissolved in ethjd acetate, washed with water, 
dried and evaporated. The crude product was chromatographed on silica gel eluted with 2- 
4% methanol/ dichloromethane to give a gum (0.465g)* 
5 MS (+ve ion electrospray) m/z 419 (MH+) 

(d) 4-Amino-piperidine-l-caiboxylic add (8-fluQro-6-methoxy-<piinolin-4-yl)-amide 

~ The r^-butoxj^bo^aimnb 
dichloromethane (4ml), cooled in ice, and treated with trifluoroacetic add (3ml). The 
solution was stirred at room temperature for 2 hours, then evirated in vacuo. The 
10 residue was basified with sodium bicarbonate solution and evq)orated. It was extracted 
with 1 0% methanol/dichlorom^hane, dried and evaporated to give a foam. 
MS (+ve ion electrospray) m/z 317 (MH+) 

(e) Ethyl 4,7-difluoroindole-2-carbox3/late. 

A mixture of 2,5-di£luorophenyIhydra2ine (4.0g), ethyl pyruvate (3.1ml) and 
1 5 gladal acetic add (40ml) was heated under reflux for 1 .SL The mixture was evaporated, 

then toluene was added and re-evaporated The crude product (6.7g) was heated under 

reflux with anhydrous p-toluGaesulphonic add (19.1g} for S.5h. 

The cooled mixture was dissolved in efh^ acetate, washed with sodium bicarbonate and 

brine, dried and evs^rated. Chromatogr^hy on silica gel (1 :1 dichlorometiiane/petrol) 
20 followed by recrystallization (dichloromethane/hexane) gave the indole ester (0.7Sg). 

(f) 4,7- Difluoroindole-2-caiboxaldehyde. 

This was prepared (55%) from the ester (150e) by the method of Example (16c). 
MS (4^e ion electrospray) m/z 182 (MH+). 

(g) Title compound 

25 A mixture of amine (ISOd) (O.lOg) and 4,7-<lifh2orD*lH-mdol&-2-carboxaldehyde 

(150f) (0.06g) and 3A molecular sieves ui dichloromethane (4ml) and methanol (4ml) 
was stirred at room temperature fiur 6 hours, sodium borolQndride was added and the 
inixture was stured for a further 24 hours. It was quenched with water and the organic 
layer sq>arated, dried, evaporated and chromatogr^hed on silica gel (2% 

30 mdhanol/dichloromethane) to afford a solid (0.042g). 
MS (+ve ion electrospray) m/z 484 (MH4-) 
This was converted to the oxalate salt by tiie method of £xanQ>le 16. 

The Examples 151 and 152 were prq)ared by analogous methods to Example 150 

35 
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satt 

G onbte 


p 

F 

R 


151 - - - 
152 


0 


8-liydroxyqui^ 
8-hydroxyqiimolm-2-yl 



The Bxanq[>les 170 and 171 were prepared by analogous metihiods to Example 26 





salt 

AY iii-<nalate 


R 


170 
171 


AY 
AY 


4-fhion)-lH4)gngamiday,ol-2"yl 
3H-inudazo[4,5'^]pyridm-2-yl 


Examples 1 80 and 181 were ptepaced fram 64rifliu>i(me^oxy^i]molin-4-^aniine by the 
m^hod of Exaiiq)le 150 


Example 


satt 

G oxalate 


R 


180 
181 


G 
G 


5-]iydroxyqainoxa]m-2-yl 



Example 300 0R)-2-{4-[(4,6-Diflao]^lH«4eiizimidazol-2-ylm 
10 piperidiii-l-yl}.l-(6Hiiethoxy[l^naphtiiyridm-4-yO-ethano^ dioxalate 




F 



(a)I-[(R)-2-Hydraxy-2-(6-methoxyH;i,5]n^hthyridm 
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This was prq>aied &om ttie oxinoie (18e) by ihe mefiiod of Example (7a and b), 
and had an enantiomeric excess of 90%. 
MS (+ve ion electrospnQr) m/z 302 CMH+) 
(b) Title compoimd 

5 This was prq>aied fiom ketone (300a) and amine (12a) by the mefliod of Bxanq>le 

(7c) 

MS (+yo ion electrospray) m/z 469 (MH+) 

This was conv^ed to the oxalate salt by the method of Example 1 6 

10 The following ^camples were prepared by analogous methods. 
D: by method of &canq)le 1 8 
E: by method of Example 300 



Exan^ple 


Method 


saK 






of 


AYdioxalate 


R 




synthesis 


DZdim^kite 


301 


D 


DZ 


4,7-difhioro-lH-tadol-2-yl 


302 


D 


AY 


lH-indol.2-yl 


303 


D 


DZ 


4,6-difluoio-lH-mdol-2-yl 


304 


D 


AY 


isoqamolin-S-yl 


305 


E 


AY ... 


braizoxazol-2-yl 


306 


D 


AY 


lH-pyaob[23^]pyxid3nr-2-^ 


307 


E 


AY 


iinidazo[l,2-a]pyxidh^2-34 


308 


E 


AY 


4-ih]on>*lH-bcnziniid8Z(d^2p]4 


309 


E 


DZ 


3-(RK2,3-l>ihydro-[l,41dioxino[2,3-b]pyridinr3-yl 


310 


E 


DZ 


3-(SH23-Dihydro-[l,4]dioxino[23-b]pyiidm-3-yl 


311 


D 


AY ' 


beiizo[l A3]thiadiazol-5-yl 


312 


D 


AY 


imidazo[l»2-a]pyiidazmr2-y} 


313 


D 


AY 


3-flDoiopyxazolo[l ,5-a]pyridm-2-^ 



IS Example 400. 4-[(4,7-DifInoro-lH-indol-2-yImethyO-a]n^ 
acid (^metIioxy-[l,S)naphtiiyridin-4«yI>-amIde, oxalate 
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(a) .4-Amm(>-6-meihDxy-[l^]iiapW^^ 

A sbhitioii of 14 J-trifluoro-mefliaEesulfonic acid 6-methoxy-[l,5]iiaphfliyridiQ- 
4-yl caibox>1ic acid ester (S.Og) [p]:q)ared as described in Example (18c)] and 
propylamine hydrochloride (1S.8 g) in pyridine (120 ml) was heated at reflux for 4 hours. 
5 The solvait was evirated and the mixture dissolved in 0.05M hydrochloric acid (600 
ml) and washed with dichloxomethane. The mixture was baslfied with 40% sodium 
hythi:>xide and extract^ The esctracts were dried, evaporated and 

chromatogR^hed on silica gel ( 2-5% me&anol in dichloromeihane) to give an orange 
sotid(3.6&63%). 

10 1h NMR (CDCI3) 5: 4.05 (3H,sX SJ25 (2H, hrs), 6.71 (IH, d, J=^Hz), 7.08 (IH, d, 
J=9Hz), 8.09 (IH, d, J=9Hz), 8.39 (IH, d, J=5Hz). 
MS (+ve ion electrospray) m/z: 176 (MH^. 

(b) 4-rert-Butoxycaibonylamino-l-(6-me1hoxy-[l,5]naphthyridi^ 
yl)aminocarbonyipiperidine 

15 To a solution of 4-amino-6-methoxy-[l ,5]naphthyridine (Example 400a) 

(2.1g,13.5 mmol) and 4-(dimethylamino)pyridine (1.62g ) in anhydrous chloroform 
(45inl) was added N J^'-carbonyldimiidazole (3.28g» 20. 1 nmiol).The mixture was stirred 
for 4h at room temperature, then evq>orated and the residue was dissolved in anhydrous 
DMF (45ml). 4-^err-ButoxycarbanyIaniinopiperidine hydrochloride (3.34g, 13.5 mmol) 

20 and potassium carbonate (1 .89g) were added, and the mixture was heated at 70^C 

ov^ght. The mixture was ev2p)rated and the residue was mixed with water (120ml). 
The solid was filter^ off and dried (3.89g). 
MS (+ve ion electrospray) m/z 402 (MH+). 

(c) 4-Aznino-l-(6-mettioxy-[l,5]nq>hthyridin^yi^minocaibony^ 

25 The /err-butoxycaibanylamino CQnqK>und (400 bX3.88g, 9.7 mmol) was treated 

with trifluoroacetic add and hydrogen dbloride (4M in dioxan) as described in Bxamcple 
(1<0. The crude hydrochloride was dissolved m water and washed twice widi 
dichlorometfaane, basified to pH9 and evaporated to dryness. Extraction with 10% 
methanol/ dichloromediane gave the free base (3.45g). 

30 MS (+ve ion electrospray) m/z 302 (MH+). 

(d) Title compoimd 

A mixture of amme (400c)(0.10g) and 4,7-difluoro-lB[-indole-2-carboxaldehyde 
(150f) (0.06g) and 3 A molecular sieves in dichloromethane (4ml) and methanol (^knl) 
was stined at room temperature for 6 hours, sodium borohydride (0.02Qg) was added and 
35 the mixture was stirred for a fiirther 24 hours. It was quenched with water and the organic 
layer separated, dried, evaporated and diromatogr^hed on silica gel (2% 
methanol/dichloromethane) to afford a solid (0.062^. 
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MS (+ve ion electrospray) m/z 467 (MH+) * 

1h NMR (CDCls) 5:1.45 (2H, m), L75 (2H broad s), 2.05 (2H, broad d), 2.82 (IH, m), 
3.12 (2H, t), 4.02 (3H, sX 4.05 (2H, s), 4.18 (2H, broad d), 6.45 (IH, broad s), 6,70 (2H, 
m),7.12 (IH, d), S24 (IH, d), 8.30 (IH, d), 8.68 (IH, d), 9.08 (2H, broad s). 
5 This was converted to the oxalate salt by the method of Example 1 6. 

~ The foUowihg Exar^les were prepared by analogous metfiods * 
A by mdhod of Example 400 
B by method of Example (406a) and then Example 400 
10 C by method of Bxanq>le 403 

D by method of Example (400arc) and Ihen Exainple 25 



Exanqple 


Method 
of 

synthesis 


salt 

G oxalate 
S mesylate 


X 


u 
R 


401 


A 


G 


N 


lH-iiidol-2-yl 


402 


A 


S 


N 


qmnoxalin-2-yl 


404 


A 


G 


N 


lH-pyirolo[2,3-b]pyridmr2-yl 


405 


A 


G 


N 


isoquinolin-3-yl 


407 


B 


G 


CH 


3-(R>23-difaydro-[l,4]dioxmo[2,3-b]pyrid]iiT3-yl 


408 


C 


G 


N 


4-^BiiaiD'lH'4)e!nzhradazt^2*3^ 


409 


A 


G 


N 




410 


D 


G 


N 


beasotfaiazol-2-yl 


411 


A 


G 


N 


84Qfdraxyc|iiixuxxa]iiip2^yi 


412 


A 


G 


N 


ciiinoliii-3-yl 


413 


A 


G 


N 


besxzo[l ,2,5]fhiadiazol-5-yl 


414 


A 


G 


N 


5-liydioxyqQixioxa]in->2-^ 



Example 403 4-[(4,6-Difliioro-lH-benzimldazoI-2-ylmefiiyl)-amlno]-piperid^ 
15 carboxyllc acid (6-ineflioxy-[l^naphfliyridi]i-4-yO-aiDide, oxalate 
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(a) 4-Qxo-l-(6-methoxy-[l,5]ii^hthyridin-4-yl)ammo^ ethylene ketal 

A solution of 4-ainmo-6-niethDxy-[l^]naphliiyridine (400a) (032g, 2 mmol) in 
chlorofonn (6 ml) was treated with NJ^-dimethylaminopyridine (0.24g, 2 mmol) then 
5 l,l'-caibon)4diimidazole (0.42g, 2.6 mmol). After 2 hours the chloroform was rraioved 
by evaporation and the residue treated with a solution of 4-oxopipOTdine, ethylene ketal 
(0.3 Ig, 0.22mmol) inN,N-dimettiyl&imamide (5 ml). The'mixture was heated at lOO^^C 
for 1 hour, tiien partitioned between ethyl acetate and dilute brine. The ojganic extract 
was washed with water (3x), brine, dried and evaporated to give a yellow solid (0.8g). 
10 Chromatogr^hy on silica gave the product as a white solid (0.47g, 71%). 
MS (+ve ion electrospray) m/z 345 (MH+). 

(b) 4-Oxo-l-(6-methoxy-[l^]n£phthyridin-4-yl)aminocaibonj1pipOTdm 

A solution of Exanq)le (403a) (0.46g, 1.4 mmol) in acetone (25 nil) and water (5 
ml) was treated with concentrated hydrochloric acid (0.2 ml) and the mixture heated to 
15 reflux for 4 hours. The cooled mixture was partitioned between eth;^ acetate and 
saturated aqueous sodium bicarbonate sohition. The organic extract was dried and 
evq)orated to give a white soUd (0.4g). Chromatogr^hy gave the title conorpound (0.2g, 
46%). 

MS (+ve ion electrospray) m/z 301 (MH+). 
20 (c) Titie compound 

This was prepared fix>m ketone (403b)(0.08g) and (4,6<difluoro-lH-benzimidazol- 

2-yl>methyiamine (12a) (0.049g) by flie method of Example (7c) 

to give a soUd (0.046g). 

MS (+ve ion electrospray) m/z 468 (MH+). 
25 This was converted to the oxalate salt by the method of Example 16. 

Example 406. 4-[(lH~Indol-*2-yImethyO-animo]-piperidme-l-carboxylic acid (6- 
methoxy-qiunoliii-4-yO-amide, oxalate 




(a) 4-Aniino-6-methoxyquinolixie 

Curtius rearrangement of 6-nietiioxyquinoline^carboxylic acid (la)(4g, 2Qmmol) 
with diphenylphosphoryl azide (43ml, 2Qmmol) and trietiiylamine(3.5m]) in terr-butanol 
(25ml) at 85^C gave» after chromatogr^fay (silica gel, ethyl acetate-dichlorometfaane) the 
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N-Z^-butoxycarbamate (2,47g). Treatmaat with aqtieous hydrochloric acid at reflux, 
followed by basification and extraction with ethyl acetate gave 4-amino-6- 
methoxyquinoline (0.74g). 

This cQnqioimd may also be prepared fiom 4-hydn>xy-^xneflioxyquinoline by 
5 dilorination wi& phosphorus oxychloride, to give the 4-chloroqninoline, followed by 
treatment with n-propylamine hydrochloride by the method of Eicample (400a). 

(b) 4-(l-Inuda2X)Iylcaib6nyl)ain]no-^methoxyquirioli^^ 

A suspension of 4-amino-6-methoxyquinoline (406a) (2.0g, 1 1 mmol) in ethanol- 
free chloroform (60 ml) was treated with 4-NJ^-dimethylaimnopyridine (1.4g, 1 1.4 
10 mmol) and l,r-carbonyl diimidazole (2.6g, 15.9 mmol). The suspension became clear 
over 1 hour then precipitation occurred. After a further 2 hours, filtration afforded the 
product as a \dute solid which was dried in vacuo (1 .8g, 59%). 

(c) 4-r^-Butoxycarbonylamin(>-l-(6-methoxyquinolin-^ 

The imidazolylcaibonyl compound (406b) (0 Jt68g, 1 mmol), 4-tert- 
1 5 butoxycarbonyiaminopiperidme hydrochloride (0.24g, 1 mmol) and potassium carbonate 

(0.14^ were heated in DMF (2ml) at 70 for 1 21l The mixture was evaporated and the 

residue was dissolved in ethyl acetate, washed with water and brine, dried and evirated. 

The crude product was chromatogr^hed on silica gel eluted with 0-4% methanol/ 

dichloromethane to give the pure product (0^8g). 
20 MS (+ve ion electrospray) m/z 401 (MH+). 

(d) 4-Amino-l-(6-me£hoxyquinolin-4-yl)aniinocaibony^^eridm 

The /;er/*butoxycazbonylamino compound (406c)(0.275g, 0.69 mmol) was treated 
• with trifluoroacetic acid and hydrogen chloride as in Bxample (Id). The cmde 
hydrochloride was dissolved in water, basified (pEL S-9) and eviqwrated, and the residue 
25 was extracted with 10% m^hanol/dichloromethane to give the fiee base (O^g). 
MS (H-ve ion electrospray) m/z 301 (MH+). 

(e) Title compound 

This was prq>ared fiom amine (406d)(0.065g) and lH-indole-2-carboxaldehyde 
(0.032g) by die mediod of Example (400d) to afford the firee base (0.028g). 
30 MS (+ve ion electrospray) m/z 430 (MH+). 

This was converted to the oxalate salt by &e meOiod of Bxan^le 16. 

Example 600. 7-Nitro-lH-indoIe-2-carboxylic acid {l-[(R)-2-hydroxy-2-(6-methoxy- 
qainolin-4-yI)-ethyl]-pq»eridm-4-yl}-amide mesylate 



35 
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7-Mtio-lH*-ii]dole-2-caiboxylic acid (34 mg) in dimetfa^Ufomxainide (0.4inl) was 
treated with was 0-(7-azaben2»triazol-l-yl>MiV,i^y^^ 

hexafluorophosphate (63mg), diisopiop>dethylamine (0.03ml, and amine (Id) and the 
mixture was agitated at room temperature for 4 hours. It was partitioned between 
5 dichloromethane and sodium bicarbonate solution and the organic layer was ev^orated 
and purified on silica gel using a methanol-ethyl acetate gradient to give ihc free base of 
the^title compoimd (29mg) as a foam. 
MS (+ve ion electiospray) m/z 490 (MH+) 

iHNMR (CDCla): 8:1.70 (6H, m). 2.10-2.65 (4H, m), 2.90 (2H, m), 3.35 (IH, br.d), 3.95 
10 (3H, s), 5.50 (IH, m), 6.20 (IH, br.d), 7.00 (IH, s)J20 (IH, s), 7.25 (IH, m), 7.38 (IH. 
dd), 7.65 (IH, d), 7.95 (IH, d), 8.10 (IH, d), 830 (IH, d), 8.80 (IH, d). 
This was converted to the mesylate salt by treatmsat widi meihane sulfonic add in ether. 

The following compounds were prepared by an analogous method to Example 600 

15 



£xaoD|>le 


salt 

G oxalate 

S niesjrlate 

B dihydrochloride 


X 


R 


601 


S 


CH 


beQzo[l,2,5]1iiiadiazol-5-yl 


602 


s 


CH 


4,6-difl]iorD-lH-iiulol-2-:^ 


603 


G 




bttBolbiaii"2»yi 


604 


S 


CH 


b60zofiifan*2"yi 


60S 


s 


CH 


benzo[lA31tWartia7ol-5-yl 


606 


B 


CH 


lH-pym}lo[2,3-blpyridiiH2-yl 


607 


S 


CH 


lH-mdol-2-yI 


608 


S 


CH 


qaiiioliiir3-^ 


609 


S 


CH 


bei^tfaiazol-^yl 


610 


S 


CH 


lH4iulol-6-yl 


611 




CH 


5^rifhiaiaiDe&yl-tfai6noi3,2-b]^ 


612 




CH 


bcozotliu)pbei]r2'-]4 


613 




CH 


8-faydnxzyqainoiIiiir2-3d 


614 




CH 


tfiieno[3,2-b]diiqphen-2-yl 


615 




CH 


2-<l-p]iei^-inefliaiioyQ-l^,4-tBtthydi^ 








isoqmiioliii-3-yl 
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616 I I CH I 4-diniettiyIsulfimioyl«lHaaefl^ 

amine (18f) used in place of amine (Id) 



Example 620. 4-[(5-Hydroxy<^ainoxalin-2-ylmethyl)-amino]-piperidln^ 
add (5»&-dUluoro-6-metti03y-qiiinolin-4-yl)-ai^ oxalate 




5 P 

(a) l,5-Difluoro-4-metlioxy-phen^amine 

1 A4-Tri£liioio-5-mtrobenzene (lOg, 56.5mmol) was dissolved in methanol, 
cooled in ice and treated witfa 25% sodium methoxide in methanol After being stiired at 
room temperature for 6 hours the mixture was diluted with water and extracted with ethyl 
10 acetate to give l,4-difluoro-2-methoxy-5-nitrobenzene (lO.lg). This was dissolved in 
efhazM>l (40()ml) and hydrogenated over 10% palladium on carbon to give the title 
compound (7.8g). 

(b) Ul»l-Trifluoro-methanesulfi>nic acid S»8-di£luoro-6-methoxy-<]uinolin-4*34 ester 

5,8-Di£h2orD-6-metfaoxyquinolin-4-ol was prepared fix>m the anune (620a) (7.8g) 
15 by the method of Example (26a) (1 .41g) and was converted to the title com^und by the 
method of Exarqple (26b). Purification on silica gel (dichloromethane) afforded a yellow 
solid (0.76g). 

(c) 4-Amino-pq)eridine-l-carboxylic acid (5»8-di£h2oro-6-methoxy'-quinol]n-4-yl)-a^ 

This was prepared (43%) as a yellow solid firom tibie triiOate (620b) by the me&od 
20 of Exanq>le (ISOa-d). 

(d) Titb campound 

This was prepared firom amine (620c) (O.llg) and S-hydioxy-quinoxalin-2- 
catboxaidehyde [prepared fiim 5-hydroxy-2'-meth^quinoxaline (Y. Abe et al, J. Med. 
Chenu 41, 4062 (1998)) by oxidation with selooium dioxide m e&yl acetate (see Example 
25 18a)] (0.057g) by the m^od of Bxan^le (150g). Purification on silica gel (5-10% 
methanol/dichloromethane) afforded the free base of the title compound (0.059g). 

NMR {CDCh) 8: \M (m), 1.76 (broad s), 2.08 (m), 2,90 (m), 3.12 (m), 4.02 (s), 4.10 
(m), 4^4 (s), 7.25 (m), 7.63 (m), 8.45 (d), 8.57 (broad d), 8.67 (d), 8.77 (s). 
MS (+ve ion electn)spray)m/z 495 (MH+). 
30 This was converted to the oxalate salt by the mdhod of Example 16. 
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Example 621. 4-[(8-Hydroxy-qiimoxalin^2-ylmeibyO-aimno]-pip^^ 
add (S,8HMaoro-6-methoxyHiiiinolin-4-yI)-aim oxalate 




This was ptq>ared fiom amine (620d) (O.OSg) and 8-hydn)xy-<]uinoxalin-2- 
5 caiboxaldehyde [prepared &om 8-hydroxy-2*metfa)iqumoxaline (Y. Abe et al, /. Med. 
Chem. 41, 4062 (1998)) by oxidation with selenium dioxide in ethjd acetate (see Example 
18a)] (0,025g) by tihie method of Example (150g). Purification on silica gel (5-10% 
methanol/dichloiomethane) afforded the title confound (0.027g) 

NMR (CJJas) 5: 1.51(m), 2.08(m), 2.89(m), 3.11(m), 4.01(s), 4.11(m), 425(s), 
10 7.26(m), 7.66(m), 8.44(d), 8.56(broad d), 8^67(d), 8.96(s). 
MS (+ve ion electrospray) m/z 495 (MH+). 
This was converted to the oxalate salt by the method of Example 16. 

Exanqile 622. (R)-2-{4-[(8-Hydn)xy-l-oxo-l^-dihydr(>-isoqumolm-3-jim 
IS amino]*piperidm-l-yl}*lT{6-mefhoxyqninolin-4-yl)--ethanoi trihydrochloride 




O OH 



(a) Efliyi 2-methoxymelfaa}iy^meth>1benzQic add 

A solution of dUsyl 2-lrydEoxy-6-mediylbeDZoic add (4.56g» 253 mmol) and 
diisopnq>;^etti^amine (13.2ml, 76 mmol) in dry dichloromethane (3Qml) was cooled in 

20 an ice-bath. Chlorometh>4 methyl ether (3.83ml, 50.6 mmol) was added slowly and the 
mixture was allowed stand at O^C, warming slowly to room temperature. After 36 h a 
further portion of chloromefliyl mediyl eflier (1 .9 ml) was added and the mixture was left 
at room temperature ovemi^t The mixture was dien washed with 10% dtric acid, water 
and brine, dried and evaporated to give the title conq;>ound (634g, 100%). 

25 MS (+ve ion electrospray) m/z 225 ^1H+). 

(b) 8-Melhoxymethoxy-l-oxo-lH*isocfarQmene-3-caiboxylic add eHhyl ester 

n-Butyllithium (1.6M in hexanes, 16.0ml, 25.5 mmol) was added to a solution of 
diisopropylamine(3.64ml, 25.5 mmol) and N,N,Nrj^-tetramethylethylenediamine 
(4.01ml, 25.5 mmol) in dry THF (36ml) at -78 **C. After 10 min a solution of the ester 
30 (622a) (5.10g, 22.8 mmol) in dry THF (18ml) was add^ dropwise, keeping internal 
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temp.<-60 °C. The deep red solution was stined at -78 °C for 40 minutes, then diethyl 
oxalate (3.10ml, 22.8 mmol) in THF (18ml) was added over 5 minutes. The mixture was 
stirred at -78 °C for 6.5 hours, then treated with 10% citric acid After warming to room 
teQq;)«:ature tiie phases were separated and the aqueous phase was extracted with ethyl 
5 acetate. The combined oiganics were washed with brine, dried and evaporated. 

Chromatography on silica gel (20-40% ethyl acetate/ hexane) gave the title compound 
(2.05g,32%). 

MS (+ve ion electrospray) m/z 235 (loss of medioxymeth^ from MH+). 

(c) 8-Methoxymethoxy-l,2-dihydro-l-oxo-isoquinoline-3-<5aibox add ethyl ester 
10 The isochromene (622b) (2.04g, 7.34 mmol) was heated under reflux with 

ammonium acetate (4.99g) in ethanol (200ml) for 24 hours. Solvent was evaporated and 
tfie residue was dissolved in ethyl acetate and water. The aqueous phase was extracted 
with dHhyl acetate and combined organics were washed with water, dried and ev£5)orated. 
Chromatography on silica gel (50-100% ethyl acetate/hexane) g^ve impure product and 

IS recovered isochromene. The latter was treated again with ammonium acetate (1.3g) in 
reluxing ^faanol (50 ml) for 48 hours, then worked up as before. The crude material was 
combined with tiie initial impure product for chromatography on silica gel (0^2% 
metfaanol/dichloromethane). Eluted material was rechromatographed (50-100% eOxyl 
acetate/hracane) to give the title compound (0.87g, 42%). 

20 MS (+ve ion electrospray) m/z 278 (MH-^y 

(d) 8-HydrDxy-3-hydroxymethyl-2H-isoquinolin-l-one 

The ester (622c) (0.66g, 2.38 mmol) an^ sodium borohydride (0.14g, 3,6 mmol) 
were heated in refluxing t-butanol (3ml) while methanol (0.6ml) was added over 1 hour. 
Heatmg was continued for 2 hours» th» flie cooled mixture was partitioned between eth^ 
25 acetate and water. The aqueous phase was re-extracted with ett^ acetate and the 
combined organics were washed with brine, dried and evq)orated to give the title 
conq)ound (0.51g, 91%). 
MS (+ve ion electrospray) m/z 236 (MH+). 

(e) 8-Methoxym^hoxy-l,2-dihydn>-l-oxo-isoquinoline-3-caiboxalddiyde 

30 The alcohol (622d, 0.51g, 2.17 mol) was stirred with manganese (IV) oxide 

(3.12g) in 1:1 dichlorometfaane^THF (40 ml) at room tenq>erature fi)r 5 hours. The 
mixture was filtered and evaporated to give the aldehyde (0.32g, 63%): 
MS (-ve ion electrospray) m/z 232 O^-HT). 
(Q(R)-2-{4-[(8-M^ioxymetfaoxy-l-oxo-l,2^1ihydro-isoqi^ 

35 piperidin-l-yl} -l-(6-meflioxyquinolin-4-jd)-ethanol 

The aldehyde (622e) (0.0.80g, 0.34 mol) and 4-amino-l-[2-(R)-hydroxy-2-(6- 
. metfaoxyquinolin-4-yl)]ethylp^eridine (Id) (O.lOSg, 0.35 mmol) were stirred witii 3 A 
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molecular sieves in dry dicMoioinethaiie (^nl) and methanol (2ml) overnight. Sodium 
borohydride (0.02g) was added and the mixture was stirred at room temperature 
ovemigjit After two further additions of sodium borohydride (0.02g each) the mixture 
was stirred ovemig^ again. Water and dichloromethane were added, phases were 
5 separated and the aqueous phase was extracted with dichloromethane. Combined organics 
were washed with wat^, dried and evaporated. Chromatogn5)hy on silica gel (2-1 0% 
'metfaah61/dichl6ix)methane) gave the title' compoimd^ (0.064g, 35%). 
MS (+ve ion electroi^iay) m/z 519 (MH+). 
(g) Title conqx)und 

10 The mefhoxymethjd compound (622f) (0.097g, 0. 19 mmol) was partially 

dissolved in 5M hydrochloric acid (5ml) and 1,4-dioxane (5ml) and stirred at room 
temperature for 4 hours. Ev^oration to dryness gave the title compomd (0.1 05g, 95%). 
5H(d6-DMSO, 250MHz), 2^ (2H, m), 2.39 (2H, m), 3.1-3.5 (5H, m), 3.83 (IH, m), 
4.1 1 (4H,s), 4.20 (2H, s), 6.38 (IH, d), 6.86 (IH, d), 6.94(1H, s), 7.09 (IH, d), 7.62 (IH, 

15 t), 7.76 (IH, dd), 7.83 (IH, s), 8.05 (IH, d), 8.32(1H, d), 9.08(1H, d) 
MS (+ve ion electrospray) m/z: 475 (MH*). 

Example 623. (R)-l-(6-Meaoxy-qiiinolin-4-yI)-2-{4-[(fhiazolo[5,4-b]pyri 
yImethy^ammo]-piperidin-l-yl}-ethanoI dioxalate 



20 




(a) 5-Ainino-6-thioxo-l,6-dihydro-pyridine-3-caiboxylic acid methyl ester 

A mixture of sodiima sulfide nouahydrate (2.17g) and sulfur (0.29g) was heated in 
boiling water (20mO until flie sohition was homogeneous and added to a sohition of 6- 
chloio-5-mtn>dicotixdc add mefta^ ester [prqsared as described by AH. Berne et ah J. 

25 Chenu Soc. 2590 -2594 (1951)] (3.10g) in methanol (5Qml). The mixture was boiled for 
15 minutes and cooled The resulting disulfide was collected and washed with water to 
give a yellow solid (2.46g). The solid (5g) in acetic acid (100ml) and 4M HQ in dibxan 
(5Qml) was treated wift zinc dust ( 1 2g) and die mixture was sthied at room temperature 
for 30 minutes, filtered and evaporated to dryness. Sodium acetate and sodium sulfate 

30 were added and the mixture was extracted with warm chloroform and duromatogr^hed 
on siUca gel, eluting with chloro f orm then methanol-chlorofiirm to afibrd a yellow soUd 
(2.3g). 

MS (+ve ion electrospray) m/z 18SCMH+) 

(b) Thiazolo[5,4-b]pyridine-6-caiboxjdic add methyl ester 
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The amine (623a) (OJg) was heated in formic acid (30ml) under reflux for 30 
minutes and was evaporated and chromatogr^hed on silica gel (chlorofonn) to give a 
soHd(0.65g). 

MS (+ve ion electrospray) m/z 1950MH+) 
5 (c) Thiazolo[5,4-b]pyridinr6-yi-melhanol 

A solution of ester (623b) (200mg) in dry tetrahydrofuran (ISml) and dry ether 
(ISml); cooled to -4S^C, was treated with'a IM solution of lithium alumimum hydride in 
ether (1.SS ml) and die mixtore was heated under reflux for 18 hours. Jt was cooled and a 
solution of saturated sodium carbonate was added cautiously. Dichloromethane and 
10 anhydrous sodium sul&te wore added and the mixture was stirred for 15 minutes and 
filtered The fitrate was evirated to afford a white solid (95mg). 
MS (+ve ion electrospray) m/z 167(MH+) 

(d) Thiazolo[5,4-b]pyridine-6-caiboxaldehyde 

The alcohol (623c) (65mg) in chlorofonn (10ml) was stirred with manganese 
15 dioxide (200mg) for 5 hours, filtered and evaporated and chromatogr^hed on silica gel, 
eluting with dichlorom e thane then chlorofonn, to give a solid (65mg). 
MS (+ve ion electrospray) m/z 165(MH+) 

(e) Title compound 

A solution of the amine (Id; 94% ee) (81mg) and carboxaldehyde (623d) (4(hng) 
20 in dichloromethane (3ml) and methanol (3ml) was treated with 3 A molecular sieves and 
the mixture was heated at 50**C for 4 hours. The mixture was cooled and treated with 
sodium borohydride (27mg) and stirred at room temperature fijr 18 hours. It was filtered, 
evaporated to dryness, diluted with water, extracted with chlorofonn and 
cihromatogrqibed on silica gel (methanol-didUonmi^iane) to afford the fiee base of the 
25 title conopound as an oil (4Qmg). 

SH (CDClj): 1.60 (2H, m), 2.10 (2H, br. t)i 2.15-2.70 (4H, m), 2.80 (2H, dd), 3.30 (IH, 
br. d), 3.90 (3H, s). 4.05 (2H, s), 5.45 (IH, dd), 7.17 (IH, d) 7.35 (IH, dd), 7.66 (IH, d), 
8.04 (IH, d), 8.38 (IH, s), 8.65 (IH, s), 8.75 (IE, d), 9.12 (IH, s). 
MS (-We ion electrospray) m/z 450 (MH*). 
30 The dioxalate salt was prepared by the same method as for Example 1. 

Example 624. (R)-l-(6»Methoxy-qamolin-4-yI) -2-{4-[(l-carboxymethyl-lH- 
pyiTOlo[23-b]pyridine-2-]1mefliyO-amino]-pii»eri 
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(a) (R)-l-(6-Methoxy-quinoliiH^yl)-2-{4-Kl-r^^ 
b]pyridine-2-ylme1iiyl)-ainmo]-piperidm 

To a suspension of sodium hydride (60% in mineral oil, 0.02g, 0.5 mmol) in dry 
THF at 0 was added (R>H6-meflioxy-quinoIin-4-yi) -.2-{4-[(lH-pyirolo[23- 
5 b]pyridiii©-2-jime%l)-amino]-piperidiii-l-ji}-ethanol (ExaII^)le 17 fiee base) (0.20& 
0.46 mmol). Aft^ stirring for 0.5 hours at 0 ^-butyl bromoacetate (0.081ml, 0.5 
mmoQ was added. The mixture was stirred at rOom temperature ovemightTlfaen allowed 
to stand for another 48 hours. Solvent was evaporated and the residue was partitioned 
between dichloromethane/mefhanol and water. The organic phase was washed with water, 
10 dried and evaporated Chromatogrq)hy on silica gel (2-10% methanol/dichloromethane) 
gave the tert-hxAyl ester (0.053g, 21%) as the first-eluted product. 
MS (+ve ion electrospray) xnJz: 546 (MH^. 

(b) Title conq>ound 

The terf-butyl estor (624a, 0.053^ was dissolved in aqueous hydrochloric acid 
15 (2.5M) and the solution was allowed to stand at room tenaperature for 1 1 hours. It was 
evq;)orated to dryness to give the title compound (O.OSSg). 

*H NMR (CD3OD) 8: 2.41 (2H, m), 2.60 (2H, m), 3.4-3.65 (4H, m), 3.85 (IH. m), 4.04 
(IH, m), 4.19 (4H, s), 4.73 (2H, s), 5.44 (2H, s), 6.45 (IH, d), 7.27 (IH, s), 7.61 (IH, dd), 
7.86 (2H, m), 8^ (IH, d), 8.35 (IH, d), 8.52(1H, d), 8.66 (IH, d), 9.07 (IH. d). 
20 MS (+ve ion electrospray) m/z 490 (MH+). 

Example 625- (R)-l-(6-Methoxy-qiiinolin-4-yl) -2-{4-[carboxymethyl-(l- 
carbo^nm^yMH-pyrrolo[2,3*b]pyrldine-2-]imetfayO-ami^ 
etbanol dlhydrocUoride 




o 



(a) 0R>l-(6"Methoxy-quitiolin-4-)i) -2-{4-[(CTt-butoxycaibanyhneth)d-(l-^- 

butoxycarbonyhn^^.lH-i)yrrolo[23-b]pyridin&-2-yhnethjH0-^^ 
e&anol 

30 This compoimd was prepared as for Exanq)le 624a, tiie diesto: being tihe second 

eluted product ftom chromatography (0.063& 21%). 
MS (+ve ion electrospray) m/z 660 (MH+), 

(b) Title compound 
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The di-tert-hutyl ester (624a, 0.063g) was dissolved in aqueous hydrochloric acid 
(2.5M) and the solution was allowed to stand at room temperature overnight. It was 
evq}orated to dryness to give the title conoipound (O.OSSg). 

*H NMR (CD3OD) S: 2.3-2.55 (4H, m), 3.35 -3.65 (4H, m), 3.81 (IH, m), 4.00 (IH, m), 
5 4.12 (2H^), 4.18 (4H, s), 4.71 (2H, s), 5.75(2H, s), 6.45 (IH, d), 7.23 (IH, s). 7.69 (IH, 
t), 7.84 (IE, s), 7.86 (IH, d), 8.22 (IH, d), 833 (IH, d), 8.59 (IH, d), 8.78 (IH, d), 9,06 
(lH,d). 

MS (+ve ion electrospray) m/z 548 (MH+). 



Biological Activity 

The MIC (^g/ml) of test compounds against various organisms was detemuned: 
S. aiirens Oxford, S. aureus WCUH29, S. pneumoniae 1629, S. pneumoniae N1387, 

15 S. pneumoniae ERY 2, £. faecalis 1, H. influenzae Ql, M. catarrhalis 1502. 

Examples 1-8, 11-13, 16-25, 50-63, 67, 71, 73, 74, 91-107, 150, 300-306, 308, 309, 400- 
402, 405, 407-41 1, 601, 602, 604, 61 1-614, 622 have an MIC of less than or equal to 
0.125ngtol; 10, 14,15, 64-66, 68-70, 72, 75-85, 87, 108-113, 115-123, 150, 151, 170, 
171, 307, 310, 312, 403, 404, 406, 412-414, 603, 605, 606-610, 623 have an MIC of less 

20 than or equal to 2^g/ml; 9, 11, 86, 88-90, 1 14, 620, 624, 625 have an MIC less than or 
equal to 32^g^ml against one or more of the above range of gram positive and gram 
negative bacteria. 
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Claims 

1 . a oompoimd of &imula Q^ora. phannacoitically accq>table dedvatrve theieoi: 




AB(CHj)„ — N^ ^l^ {NR2)R» 



wherein: 

one ofZl,z2,z3,z4andZ5 isN, (meisCR^^andtheremainder areCH,oroneortwo 
of Zl, Z2, z3, z4 and Z^ are independaitly CRI^ and the remainder are CHl; 



r1 and R^* are independently hydrogery hydroxy; (Ci-6)alkoxy optionally substituted by 
(Ci^)a]koxy» amino, piperidyU guanidino or amidino any of which is optionally N- 
substituted by one ex two (Ci^aO^ acyl or (Ci.6)a]kylsulphonyl groiqps, CONH2, 
hydroj^, (Cx..6)alk]^thio, heteroc^Iyhhio, heterocyDlyloxy, aiyltfaio, aiyloxy, acytfUo, 
15 acyloxy or (Ci^)alkyisulphonyloxy; (Cx^)aIkoxy-substitiited(Ci.6)alKyl; halogen; (Ci. 
6)alkyl; (Ci^)allqdthio; trifhioromethjd; trifluoromethoxy; nitro; azido; acyl; acyloxy; 
acylthio; (Ci^)aIkyisulphonjd; (Ci.g)alkylsulphoxide; arylsulphonjd; arylsulphoxide or 
an amino, piperidjd, guanidino or amidino group optionally N-substituted by one or two 
(Ci^)alkyi, acjd or (Ci.6)alkylsulphonyl groups; 



provided that v/bm Z\^2?^Z^,Z^ eaadZP m CR\ ^ or CH, then is not hydrogen; 



r2 is hydrogen, or (Ci^)alkyl or (C2-4)alkeDyl optionally substituted with 1 to 3 groups 
selected from: 

25 amino optionally substituted by one or two (Cj ^)alkyl groiq)s; carbox^ (Cj. 
4)alkoxycarbonyl; {Ci-4)aIk^carbonyi; (C2-4)alkenyloxycarbonyl; (C2- 
4)alken>dcaibonyl; aminocarbonyl wherein tiie amino groi^ is optionally substituted by 
hydroxy, (Ci-4)alkyl, hydioxy(Ci-4)al]gd, aminocarbonyl(Ci^)alkyi, (C2^)alkenyl, 
(Ci^)aIkylsulphonyl, trifluoromethyisulphonyl, (C2-4)alkenyisu^honyi, (Ci. 

30 4)alkoxycazbonyl, (Ci^)alkylcaifaonyl, (C2^)alkra}doxycarbon)l or (C2. 

4)a]kenyicarboii^; cyano; tetrazol;^; 2-oxo-oxazolidinyl optionally substituted by R^^; 3- 
hydroxy-3*-cyclobutene-l,2-dioiie-4-^ 2,4-thiazolidinedione-S-]d; tetrazoU5- 
^aminocaxbon^; l,2,4-tdazol-5-yl optionally substituted by R.^^; 5-oxo-i;2,4-oxadiazol- 
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3-)d; halogen; (Ci^)allcylthio; trifluorameaiyi; hydroxy optionally substituted by (Cj, 
4)allqd, (C2^)alk«iyl, (Ci^)alkoxycaibonyl, (Ci^)alk)dcarbonyl, (C2- 
4)aIkaiyloxycaibon3d, (C2^)alkenylcarbonyl; 0x0; (Ci-4)alkylsulphonyl; (C2. 
4)aIk»^[suIphonyl; or (Ci^)aminosuIphonyl wherein the amino group is optionally 
5 substituted by (Ci-4)alkyi or (C2-4)alken}d; 

R3is hydrogen; or 

r3 isin&e2-, 3- or4^ositionandis: 

carboxy; (Ci^alkoxycaib0nyl; amixiocarbon^ wherein the amino group is optionally 
10 substituted by hydroxy, (Ci^)alkjd, hydroxy(Ci^alkyl, aniinocarbonyl(Ci^)a]kyl, (C2- 

6)alk«i^ (Ci^alkylsu^honyi, trifluoromethyisulphonyl, (C2-6)alkenylsulphonyi, (Cj. 

6)alkoxycaibonyl, (Ci-6)alkylcaibonyl, (C2-6)a]kenyloxycarbonyl or (C2- 

6)a]kenylcarbon)i and optionally furthar substituted by (Ci^)alkyl, hydroxy(Ci_6)alkyl, 

aniinocarbon)d(Ci-(j)alkyl or (C2^)alkenyi; cyano; tetrazol>d; 2-oxo-oxazolidinyl 
15 optionally substituted by rIO; 3-hydroxy-3-cyclobutene-l,2-dione-4-yl; 2,4- 

thiazoIidinedione-S-yi; tetrazol-S-^azninocaibonyl; l,2,4-triazol-5-yl optionally 

substituted by R^O; or 5-oxo-l,2,4-oxadiazol-3-^ or 

(Gi^)alkyl or edienyi optionally substituted with any of the substituents listed above for 
r3 and/or 0 to 2 groiqjs R^^ independently selected from: 

20 halogen; (Ci^alkytthio; trifluoromethyl; (Ci.5)alkoxycaibonyl; (Ci. 

6)alkylcaibonyi; (C2-6)alkenyloxycarbonyl; (C2^)alkenylcarbonyl; hydroxy optionally 
substituted by (Ci.6)allqrl, (C2^)alkenyl, (Ci-6)alkoxycarbonyi, (Ci.6)alk)dcaibonyl, 
(C2^)aIkenyloxycaibonyl» (C2^)alkenyicaibonyl or aminocarbon^ wherein the amino 
ffOMp is optionally substituted by (Ci.6)all9l, (C2^)albeayl, (Ci-6)alkylcaibonyl or (C2. 

25 5)a]kCT)icaib(m^; amino optionally mono- or disubstituted by (Ci^)aIkoxycaibon]i 
(Ci^)alkylcaibon)d, (C2^alkenjdoxycarboiqd, (C2-6)aI'^ylcaibonyl, (Ci-6)alkyl, 
(C2^)alken^ (Ci^)alkylsulphonyl, (C2.6)all^enylsulphonjd or aminocarbonjd wherein 
the amino groiq> is optionally substituted by (Ci^alkyl or (C2-6)alkenyl; aminocaibonyi 
wherein the amino gcoup is optionally aibstituted by (Ci..6)alkyl, hydroxy(Ci^)aIkyl, 

30 aminocarbonyi(Ci-6)aIk3d, (C2^)alk«!ji (Ci^)aIkoxycarbonyl, (Ci^)allQrlcarbonyl, 
(C2^alkenyioxycaibonyl or (C2.6)alkenyicarbon>4 and optionally further substituted by 
(Ci^)alkyl, hydroxy(Ci.6)aIk^ aminocaibonyl(Ci.6)alkyl or (C2^)alkenyl; 0x0; (Ci. 
6)alk^suIphQnyl; (C2-6)aIken^su^hon^; or (Ci.5)aniinosu^hQnyl \^erem fiie amino 
groiQ) is optionally substituted by (Ci^^^aSkyl or (C2^)alkenyl; or when r3 is m the 3- 

35 position, hydroxy optionally substituted as described above; 
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in addition when is disubstituted with ahydroxy or amino containing substituent and 
carboxy containing substituent these may together fonn a cyclic ester or amide linkage, 
respectively; 

r4 is a group -U-R^ where 
5 U is selected fbom CO, SO2 and CH2 and 

r3 is an optionally substituted bicyclic carbocyclic or heterocyclic ring system (A): 

( (a) \fm) 

- (A) 
coiitaming iq> to jfour heteroatoms in each ling in which 
ring (a) is aromatic or non aromatic; 
10 Xl is CTviien part ofan aromatic rmg or ORI^ when part ofa non arooMtic ring; 

X2 is N, NR13, o, S(Q)x, CO or CR^^ when part of an aromatic or non-aromatic 
ring or may in addition be CR^^R^^ when part of a non aromatic ring; 
X4 is N, NRl3^ S(0)x, CO or CR14; 
X3andx5 are mdependently N or C; 
15 is a 1 to 3 atom linker group each atom of which is independently selected 

60m N, KR^3, O, S(0)x, CO and CR^^ when part of an aromatic or non-aromatic ring or 
may additionally be CR^^R^^ when part of a non aromatic ring, 

is a 2 or 3 atom linker groiq) completing an aromatic ring, each atom of 
being mdqpcndently selected fiom N, NR13, O, S(0)x, CO and CRl4; 
20 each of rI^ and r15 is indq)endently selected fix>m: H; (Ci^)alk>ithio; halo; 

eaiboxy(Ci^)aIkyl; halo(Ci^)alkDxy; halo(CM)alkyl; (Ci^)alkyl; (C2^)alkenji; (Cj. 
4)alkoxycaxbonyi; formyl; (Ci^)alkyicarbonyl; (C2-4)aIkenyloxycarbonyl; (C2. 
4)alkenylcarbonyl; (Ci^)aIkylcaibonyloxy; (Ci^)a]koxycaibonyl(Ci^)aIkyl; hydroxy; 
bydroxy(Ci^)alkyl; marcapto(Ci^)aIkyl; (Ci-4)alkoxy; nitro; cyBno; caiboxy; ammo or 
25 aminocaibonyl optionally substituted as for conesponding substituents in r3; (Ci. 

4)aIkylsuIphon)i; (C2^)a]kenylsulphonyl; or aminosulphonyl wherein the amino group is 
optionally mono- or di-substituted by (Ci^)a]kyl or (C2-4)aIkenyl; aryl; aiyl(Ci^)a]k;^; 
aryl(Ci^)alkoxy or 

r14 and r15 may together represent 0x0; 
30 each r13 is independently H; trifhxoromethyl; (Ci^)alkyi optionally substituted 

by hydroxy, (Ci^)alkDxy, (Ci.6)alkylthio, caiboxy, halo or trifihioromethyi; (C2- 
4)alkeiiyl; aryl; aryl (Ci^)alkyl; aiylcaxbonyl; heteroarylcaibonyl; (Ci^)aIkoxycaibonyl; 
(Ci^)al]gdcaibon)d; formyl; (Ci^alkjdsulphonyl; or aminocaibonyl wherein the amino 
group is optionally substituted by (Ci^)alkoxycaibonyl, (Ci^)allg4caibonyl, (C2- 
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4) aIkaiyioxycaibon)d, (C2-4)alkeaylcarbonyl, (Ci^)alkyl or (C2-4)alkenyl and 
optionally further substituted by (Ci^)a2k^ or (C2^)a]kenyl; 

nisOor 1; 

5 

each X is independently 0, 1 or 2 

A is NRII, O or CR^R^ and B is NRH, O, SO2 or CR8r9 and wherein: 

each of r7, r8 and is indq)endently selected from: hydrogen; (Ci^)aIkox3^ (Cj. 

10 6)alkylthio; halo; trifluoromethji; azido; (Ci^)alkyl; (C2^)alkenyl; (Ci. 
6)alkoxycaibonyl; (Ci^)aIkjdcaibon)d; (C2-6)alken)doxycarbonyl; (C2- 
g)alkenylcaibonyl; hydroxy, amino or aminocarbonyi optionally substituted as for 
corresponding substituents in r3; (Ci.6)aIkyisu^honyl; (C2^)alkenylsulphonyl; or 
aminosulphonyl wfaerdn the ammo groi^ is optionally substituted by (Ci^)alkyl or (C2. 

IS 5)alkenyl; 

or when n=l R^ and r8 together represent a bond and r7 and R' are as above defined; 
or r6 and r7 or r8 and toeetfaer represent 0x0; 

provided that: 
20 when A is NrI 1 , B is not MR 1 1 or O; 
when A is CO, B is not CO, O or SO2; 
whenn is 0 and A is NRH, CR8r9 can only be CO; 
when A is CR^R7 and B is SP2, n is 0; 

when n is 0, B is not NR^^ or O or R^ andR^. are not optionally substituted l^dioxy or 
25 amino; 

when A is O, B is not NRI 1 , O, SO2 or CO and n=l ; and 
when A-B is CR7=CR9 n is 1 

rIO is selected from (Ci^)alkj4; (C2-4)a]kenyl and arjd any of which may be optionally 
30 substituted by a groiq> R^^ as defined above; caiboxy; aminocaibonyl wherem the amino 
group is optionally substituted by hydroxy, (Ci^)alkyl, (C2-6)^en)d, (Ci. 

5) aIk^sn]phoi^ trifluDromethylsulphoi^ (C2^)a]kBnylsulphonyl, (C}. 
g)alkoxycaiboiiyi, (Ci^)aIkylcaibonyl, (C2-6)alken^oxycaibon^ or (C2. 
5)aIkenylcarbQnyl and optionally fiirfh^ substituted by (Ci.5)al]g4 or (C2^)a]ken>d; 

35 (Ci-6)alkyisuIphonyl; trifluoromefliyisulphonyl; (C2-6)alkenylsulphonyl; (Ci- 
g)alkoxycaibonyl; (Ci_^)aIkylcarbonyl; (C2-6)alkenyioxycarbonyt and (C2. 
5)alkenylcaibonyl; and 
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r1 1 is hydrogen; trifluoromethyl, (Ci^)alkyl; (C2-6)aIkenyl; (Ci.6)alkoxycarbcmyl; 
(Ci^)alkylcari3onyi; or aminocarbonyl wherein the amino group is optionally substitated 
by (Ci-6)aIkoxycarbon)d, (Ci^)alkylcarbonyl, (C2-6)alkenyioxycaibonyl, (C2- 
5 6)aIkenj4caibon)i (Ci^)alkjd or (C2-6)^en3d and optionally further substituted by (Ci. 
6)aDcyl or (C2-6)alkenjd; 

or where one of r3 and R^, R^, r8 or R^ contains a carboxy gxivp and the other contains 
ahydroxy or amino groiq) they may togetiier fonn a cyclic ester or amide linkage. 

10 

2. A compound according to claim 1 wherein is CH or N, z3 is CH or CF and Zl, 
Z2 and Z4 are each (31, or Z 1 is N, Z3 is CH or C3? and Z2 Z4 and Z5 are 

3. A compound according to any preceding claim wherein R^ is methoxy, amino(C3. 
15 s)alkyl0xy or guanidino(C3^5)alkyloxy. 

4. A compound according to any preceding clafan wherein r2 is hydrog^ 
carboxymefliyi, hydroxyethyl, aminocarbonjdmethyl, ethoxycarbonyhnethyl, 
e&oxycarbonylallyl or caxboxyallyi. 

20 

5. A compound according to any preceding claim wherein r3 is hydrogen; optionally 
substituted hydroxy, (Ci^) alkyl; etiienyl; optionally substituted l-hydroxy-(Ci^) alkyl; 
optionally substituted aminocarbonyl; carboxy(Ci^)a&yi; optionally substituted 
^i^o^^^i^'^^^ cyBno(Ci^)aIkyl; optionally substitated 2-oxo-Gxazolidhq4 

25 or optionally substituted 2-oxo-oxazo]id]nyI(Ci^aIkyi) in the 3- or 4-position. 

6. A compound according to any preceding claim wherein n is 0, A-B is CHOH- 
CH2, NRl I-CH2 or NRI 1-CX) and r1 1 is hydrogen or (Ci^)alkyl. 

30 7. A compound according to any preceding claim wherein U is CH2aiKiR5 is an 
aromatic heterocychc ring (A) having 1-4 heteroatoms of which one is N or NR^3^ r13 jg 
H if in ling (a) or in addition (Ci^)alkyl, R^^ and R^^ are mdependently selected fiom 
hydrogen, halo, hydroxy, (Ci-4)al]^l, (Ci^)alkoxy, trifluoromethoxy, nitro, qrano, 
aryl(Ci^)aI]a>xy and (Ci^)a]k}dsu]phon3dL 

35 

8. A compound according to any of claims 1 to 6 wherein r5 is 4,6-difluoro-indol-2- 
yl, lH-pyrrolo[23-b]-pyridin-2-yl, lH-pyirolo[3,2-b]-pyiidin-2-3d„ 8-hydroxy-quinolin- 
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2-)d, quinoxalin-2-yl, benzimida2ol-2-yl, benzo[l,2^]-thiadiazol-5-yl, benzothioph«i-2- 
yl, 4,6-difluoro-lH-benzmiida2ol-2-yl, benzothiazole-5-yl or 3-(R)-23-dihydro- 
[l,4]dioxmo[2,3-b]pyridin-3-yi. 

5 9. A onnpound according to claim 1 selected fit^ 
(R)-2-{4-[(4-fIiioio-lH-bCTziimda2ol-2-yhne^ 
methoxyq[iuxioliii:4-^)-elhanol; 
(R)-l-(6-methoxy-Kjiiiiioliit4^ 
piperidin- 1 -yl} -efhanol; 

10 2-<{l-[(R>2-hydrDxy-2-(6-metiioxy-quinolin'^ piperidia-4-yla]xii2io}-metliyl> 
quinolin-8-ol; 

(R)-2- {4-[(benzo[ 1 ^^]adadiazol-5-)imethyl)-amino]-piperidiii- 1 -yl} - l-(6-methoxy- 
quinolin-4->d)-ethanol; 
(R)-l-(6-mefcoxy-qiiiiiolin-4-^) .2-{4-[(q 
15 ethanol; 

2-({l-[(R>2-hydraxy-2<6-methoxy-[l,5]naph&yridi^ piperidinnl-ylaniino}- 
methyl)-quinolin-8-ol; 

4-[(47-difluoro-lH-indol-2-yhnethyO-amino]-p5^ acid (6-metiioxy- 

[1 ^]ii^hthyridin-4-yi)-amide; 
20 (R)-2-(4-{[(R)-l<2,3-Dihydro-[l,4]dioxino[23-]pyridi^^ 
l-yl)-l-(8-fluoro-6-methoxy-<juinolin-4-yl)-etiim 
(R)-2- {4-[(Beo2othiazol-5-3toethyl)-aimno]^^^ 
yI)-ethanol; 

(R>-2- {4-[(4,6-Difluoro-lH-benzimida2ol-2*ylmetfa^ 
25 me11ioxy[l,5]ii^hthyridin-4-jd)-ethanDl; 

and phannaceudcally acceptable derivatives thereof. 

10* A method of treatment of bacterial infections in mammals, particularly in man, 
"which method coaQ>iises the adrxmustratLon to amaxmnal in need of such treatment an 
30 effective axiiountofaooinpoundacconlmg to claim 1. 

11* The use ofacooqionnd according to claim i ^ in rtip. fpm nfnn hire of a medicament 
for use in die treatment of bacterial infections in noammals. 

12. A pharmaceutical composition conq>rising a confound according to claim 1, and 
a pharmaceutically acceptable carrier. 
35 13. A process for preparing compounds according to claim 1, which process 
comprises: 

reacting a compound of formula (IV) witti a conq)ound of formula (V): 
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Y-{CH,)-N 




(TV) 



5 wherein n is as defmed in fonnula Q); 2?\ R1' and r3' are , Z2, z3, 

Z^, Z^, and R^ as defined in fonnula (I) or gn>iq)s convertible thereto; 
QlisNR2'R4' or a group convertible fliereto wherein r2' and R^' are r2 and R^ as 
defined in fonnula (I) or groups convertible thereto and is H or R^' or q1 and 
together form an optionally protected oxo group; 

1 0 and X and Y may be the following combinations: 



(i) 


X is A'-COW, Y is H and n is 0; 


(ii) 


X is CR6=CR8r9 Y is H and n is 0; 


(iiO 


X is oxirane, Y is H and n is 0; 


(iv) 


X is NOO and Y is H and n is 0; 


15 (V) 


one of X and Y is CP2Ry and the oUier is CH2C02R^: 


(vi) 


X is CHR^^ and Y is C(«0)R9; 


(vii) 


X is CR7=PR23 and Y is C(=0)R9 and n=l; 



(viii) XisCtO)R7andYisCR9=PRZ3andn=l; . 

(ix) YisCOWandXisNHRll',NCOorNRll'COWandn=Oorlorwhenn=lX 
20 is COW and Y is NHRI 1' , NCO or NRI I'COW; 

(x) X is C(0=)R6 and Y is NHRI 1 * or X is NHRI 1 ' and Y is C(=0)r8 and ; 

(xi) XisNHRll'andYisCR8R9WandiJE=l; 

(xiO XisCR%7WandYisNHRll'orOHandiF=l; 
(xiiO XisCR^'^SO2WandYisHandn=0; 
25 (xiv) XisWorOHandYisCH20Handn=l; 

(xv) XisNHRll' andYisSO2WorXisNRll'SO2WandYisH,andir=0; 

(xvi) X is MRI 1'CXXH2W or NRI 1'S02CH2W and Y is H and n=0; 

(xvii) XisWandYisCONHRll'; 

30 in which W is a leaving groiq>, e.g. halo or hnidazolyl; RX and Ry are (Ci ^alk^ R^ is 
ai^ or (Ci^alkjd; A' and NRI 1' are A and NRII as defined in-formnla (Q, or groups 
convertible thereto; and oxirane is: 
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wherem R^, r8 and are as defined in fomula Q; 

and thereafter optionally or as necessary converting and q2 to NR^'r^*; converting A*, 
Zl' Z2'. Z3', Z4'. Z5'. Rl'. r2'. r3' r4' and NRI 1' to A. Zl, z2 z3 z4 z5. r1. r2 r3. 
r4 and NRI 1'; converting A-B to other A-B, interconverting R^, r2, r3 and/or r4, 
and/or fimning a phazmaceuticaily acceptable doivative thereof 
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